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IMAGE TRANSFER SHEET WITH TRANSFER BLOCKING OVERCOAT 
AND HEAT TRANSFER PROCESS USING THE SAME 



BACKGROUND OF THE INVENTION 

10 

1 • Field of the Invention 

The present invention relates to a transfer material and 
a process for offset printing of a heat transferable material 
having a transfer blocking overcoat . 

15 

2 . Description of the Prior Art 

Textiles such as shirts (e.g., tee shirts) having a 
variety of designs thereon have become very popular in recent 
years. Many shirts are sold with pre-printed designs to suit 

20 the tastes of consumers. In addition, many customized tee 

shirt stores are now in the business of permitting customers 

to select designs or decals of their choice. Processes have 

also been proposed which permit customers to create their own 

designs on transfer sheets for application to tee shirts by ) 

25 use of a conventional hand iron, such as described in U.S. 

Patent No. 4,244,358 issued September 23, 1980. Furthermore, 
U.S. Patent No. 4,773,953 issued September 27, 1988, is 
directed to a method for utilizing a personal computer, a 
video camera or the like to create graphics, images, or 

30 creative designs on a fabric. 

US Patent 5,620,548 is directed to a silver halide 
photographic transfer element and to a method for transferring 
an image from the transfer element to a receptor surface. 
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Provisional application 60/029,917 discloses that the silver 
halide light sensitive grains be dispersed within a carrier 
that functions as a transfer layer, and does not have a 
separate transfer layer. Provisional application 60/056,446 
5 discloses that the silver halide transfer element has a 

separate transfer layer. Provisional Application 60/065,806 
relates to a transfer element using CYCOLOR technology, and 
has a separate transfer layer. Provisional Application 
60/065,804 relates to a transfer element using thermo- 
10 autochrome technology, and has a separate transfer layer. 
Provisional application 60/030,933 relates to a transfer 
element using CYCOLOR and thermo- autochrome technology, but 
having no separate transfer layer. 

U.S. Patent 5,798,179 is directed to a printable heat 
15 transfer material using a thermoplastic polymer such as a hard 
acrylic polymer or poly (vinyl acetate) as a barrier layer, and 
has a separate film- forming binder layer. 

U.S. Patent 5,271,990 relates to an image -receptive heat 
transfer paper which includes an image -receptive melt- transfer 
20 film layer comprising a thermoplastic polymer overlaying the 
top surface of a base sheet . 

U.S. Patent 5,502,902 relates to a printable material 
comprising a thermoplastic polymer and a film- forming binder. 
U.S. Patent 5,614,345 relates to a paper for thermal 
25 image transfer to flat porous surfaces, which contains an 

ethylene copolymer or a ethylene copolymer mixture and a dye- 
receiving layer. 

Provisional application 60/127,625, filed April 1, 1999 
relates to relates to a polymeric composition comprising an 
30 acrylic dispersion, an elastomeric emulsion, a plasticizer, 
and a water repellant. 

One problem with many known transfer sheets is the loss 
of "hand" or the formation of hard or brittle images on the 
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substrate. Over time, these image layers -crack, chip and peel 
from the substrate resulting in a reduction in the esthetic 
appeal of the transfer image. For example, images prepared by- 
conventional screen printing followed by dry heat transfer to 
5 a cloth substrate frequently crack and peel from the substrate 
with repeated laundering . 

Additionally, polymer layers used to prepare laminate 
transfer sheets are frequently transferred to the substrate 
itself during dry heat transfer. The transferred polymeric 

10 materials also reduce the "hand" of the image printed 

substrate and often produce a halo of clear polymer around the 
transferred image. The transferred polymer halo detracts from 
the imaged substrate by reducing the sharpness and clarity of 
the transferred image. 

15 The prior art has attempted to solve the polymer halo 

problem by applying an adhesive polymer or adhesive varnish 
over an image and in close register to the image. During heat 
transfer, the polymer or adhesive varnish covering the image 
bonds the image to the substrate only within the outline of 

20 the image thereby substantially eliminating the polymer halo. 
U.S. Pat. No. 3,959,555, U.S. Pat. No. 4,308,310 and U.S. Pat. 
No. 4,517,044 described different ways to achieve this result. 
Although these processes minimize the polymer halo, the 
transferred image remains susceptible to cracking and peeling. 

25 U.S. Pat. No. 4,786,349 describes a heat transfer process in 
which an absorbing sheet is used between a heated platen and a 
thermoplastic layer having characters printed thereon. The 
absorbing sheet has a greater affinity for softened or molten 
thermoplastic adhesive of the thermoplastic sheet and absorbs 

30 the heated adhesive, thereby minimizing the polymer halo 

transferred to the substrate. This method also, however, does 
not prevent the transferred image from cracking and peeling. 
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In an attempt to solve the halo problem, U.S.' Patent No. 
5,741,387 provided for a laminaced image transfer sheet having 
a support sheet, a heat release layer on the support sheet, an 
ink design layer on the heat release layer, a polymer 

5 containing a water-dispersible polymer on the ink design layer 
and a lacquer mask layer on the water-dispersible polymer 
layer. In particular, the mask layer was deposited on the 
water-dispersible polymer layer such that the mask layer 
outlined the ink design in the ink design layer, but did not 

10 cover the ink design itself. This allowed for transfer of 
only the heat release layer, the ink design and the water- 
dispersible polymer layer within the outlined ink design. 
However, there were several drawbacks to the process of U.S. 
Patent No. 5,741,3 87. First, the problem of cracking, 

15 chipping and peeling of the image layers over time still 

existed. Second, the application of the image layer to the 
substrate required a considerable amount of pressure. 
Specifically, a pneumatic heat transfer press which exerts 
from 30 to 120 pounds per square inch (psi) was required. 

20 Thus, a conventional iron was not sufficient for achieving the 
pressure necessary to transfer the image from the transfer 
sheet of U.S. Patent No. 5, 741, 3 87 to a substrate, such as a 
tee shirt. 

Accordingly, there continue to exist problems associated 
25 with clearly transferring an image to a substrate and 

providing for the "hand" or feel of the substrate after the 
image has been transferred. This need is also combined with 
the requirement that the transfer can be effected with the use 
of a conventional hand- iron. 

30 

SUMMARY OF THE INVENTION 
In order to attract the interest of consumer groups that 
are already captivated by the tee shirt rage described above, 
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the present invention provides, in one embodiment , an improved 
transfer sheet. In another embodiment, the present invention 
provides for a process of dry heat transfer of images to 
receptors. A unique advantage of the present invention is 
5 that it allows for the reduction of the polymer halo around 
the transferred image. The present invention also provides 
for the "hand" or feel of the substrate after transferring. 
Furthermore, the transfer process of the present invention can 
be effected by the use of a conventional hand iron. Thus, the 

10 present invention enables all consumers to wear and display 
apparel carrying designs that were formed on the transfer 
material and by the process of the present invention in a 
timely and cost efficient means. 

Accordingly, the present invention relates to a transfer 

15 transferable material and a process for offset printing of a 
heat transferable material having a transfer blocking 
overcoat . 

In one embodiment, the present invention provides for a 
transfer sheet comprising a support, a heat release polymer 
20 layer, a design layer containing image and non- image areas, 
and a transfer blocking overcoat layer, wherein the transfer 
blocking overcoat layer is applied on top of non-image areas 
only. 

In another embodiment, the present invention provides for 
25 a transfer sheet comprising a support, a heat release polymer 
layer on one side of the support, a design layer containing 
image and non- image areas on top of the heat release polymer 
layer, a polymer layer containing a clear or colored non-water 
dispersible polymer on top of the design layer, and a transfer 
30 blocking overcoat layer, wherein the transfer blocking 

overcoat layer is applied on top of non- image areas only. 

In another embodiment, the present invention provides for 
a transfer sheet comprising a support, a heat release polymer 



5 



>t...u .*> ,n ii»,f> >huP hi ii„jJ il.ii luu iui a»» 



W ° 00/69658 < . PCT/US00/13746 



layer on one side of the support, an layer containing image 
and non-image areas on top of the heat release polymer layer, 
a polymer layer containing a clear or colored non-water 
dispersible polymer, and a transfer blocking overcoat layer, 
wherein the polymer layer containing a clear or colored non- 
water dispersible polymer is applied on top of the image areas 
only, and the transfer blocking overcoat layer is applied on 
top of the non- image areas only. 

The present invention also provides for an optional 
barrier layer to be coated between the support and the heat 
release layer. Additionally, the present invention provides 
for an optional image -receiving layer to be coated between the 
transfer layer and the design layer. Furthermore, in another 
embodiment of the present invention, the components of the 
design layer and the components of the heat release layer may 
be combined in the same layer. 

The present invention further provides for a method of 
heat transferring each of the above image areas from the 
transfer sheet to a receptor. In the process for transferring 
the image areas from the transfer sheet to a receptor, the 
receptor is placed in contact with the transfer blocking 
overcoat layer and heat is applied through the support layer. 
Upon heating, the optional non-water dispersible layer, the 
image areas, and the heat release layer, within the outline 
formed by the transfer blocking overcoat layer, are thermally 
transferred through the transfer blocking overcoat onto and/or 
into the receptor. The support is then allowed to optionally 
cool before removing from the receptor. When the support is 
not allowed to cool prior to removing the support, this is 
known as w hot -peel . " 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood 
from the detailed description given hereinbelow, and the 
accompanying drawings that are given by way of illustration 
5 only and thus are not limitive of the present invention, and 
wherein : 

FIGURE 1 is a cross-sectional view of one embodiment of 
the transfer element of the present invention; 

FIGURE 2 is a cross-sectional view of another embodiment 
10 of the transfer element of the present invention; 

FIGURE 3 illustrates the step of ironing the transfer 
element of the present invention onto a tee shirt or the like. 

DETAILED DESCRIPTION OF THE INVENTION 

15 The present invention includes a thermal transfer sheet 

and a transfer method for transferring the image area from 
said thermal transfer sheet to a receptor element. 

In one embodiment, the present invention provides for a 
transfer sheet comprising a support, a heat release polymer 

20 layer, a design layer containing image and non-image areas, 
and a transfer blocking overcoat layer, wherein the transfer 
blocking overcoat layer is applied on top of non- image areas 
only. In another embodiment, the present invention provides 
for a clear or colored polymer layer comprising a non-water- 

25 dispersible polymer, hereinafter referred to as the "polymer 
layer" or the "non-water-dispersible polymer layer" , wherein 
said polymer layer is placed between the design layer and the 
transfer blocking overcoat layer. In another embodiment of 
the present invention, the polymer layer is applied on top of 

30 the image areas of the design layer only, and the transfer 
blocking overcoat layer is applied on top of the non- image 
areas of the design layer only. 
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It is to be noted that the present invention does not 
utilize a polymer layer containing a water-soluble or water- 
dispersible polymer. In particular, the present invention 
does not utilize a water-dispersible polymer layer at any 
5 point between the design layer and the transfer blocking 
overcoat layer. 

The present invention further provides for a method of 
heat transferring each of the above image areas from the 
transfer sheet to a receptor. In this process, the receptor 

10 is placed in. contact with the transfer blocking overcoat layer 
and heat is applied through the support, whereupon the 
optional polymer layer, image area, and heat release layer, 
within the outline formed by the transfer blocking overcoat 
layer, are thermally transferred onto and/or into the 

15 substrate. During the transfer process, the transfer blocking 
overcoat prevents transfer of the optional polymer layer, the 
non-image areas of the design layer, and the heat release 
layer underlying the transfer blocking overcoat. This 
transfer process results in the transfer of the image areas 

20 having a clear outline which is coincident with the outline of 
the heat transferred optional polymer layer and the heat 
release layer. Since heat transfer occurs through the transfer 
blocking overcoat only, no polymer halo is formed on the 
receptor. 

25 

A. The Transfer Material 
1 . Support 

The support is a thin flexible, but non-elastic carrier 
sheet upon which the release layer can be formed and serves as 
30 a support for the production of an image on the transfer 

material and from which the image can be released. The support 
is not particularly limited and may be any conventional 
support sheet which is suitably flexible and upon which the 
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heat release layer, ink design layer, polymer layer and mask 
layer can be formed. Typically, the support sheet is a paper 
web, plastic film, metal foil, wood pulp fiber paper, 
vegetable parchment paper, lithographic printing paper or 
5 similar material. 

In one embodiment of the present invention the support 
provides a surface that will promote or at least not adversely 
affect image adhesion and image release to the receptor. An 
appropriate support material may include but is not limited to 

10 a cellulosic . nonwoven web or film, such as a smooth surface, 
heavyweight (approximately 24 lb.) laser printer or color 
copier paper stock or laser printer transparency (polyester) 
film. Additionally, the support of the present invention may 
be a sheet of laser copier/printer paper or a polyester film 

15 base. However, highly porous supports are less preferred 
because they tend to absorb large amounts of the toner in 
copiers without providing as much release. The particular 
support used is not known to be critical, so long as the 
substrate has sufficient strength for handling, copying, 

20 coating, heat transfer, and other operations associated with 
the present invention. Accordingly, in accordance with some 
embodiments of the present invention, the support may be the 
base material for any printable material, such as described in 
U.S. Patent No. 5,271,990 to Kronzer. 

25 The support may be impregnated with a reactive non- 

staining non- thermosetting polymer as a binder to provide 
improved tensile strength to the support sheet. Suitable 
polymers include acrylic polymers which are contained in the 
product designated HYCAR sold by BF Goodrich Chemical Company 

30 of Cleveland, Ohio. The support before impregnation may have a 
weight of about 12-16 lbs per 1,300 ft 2 ; the impregnated paper 
may have a weight of about 16-2 0 lbs per 1,300 ft 2 and a 
thickness of 3-5 mils ± 0.5 mil. 
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2. T£«L_OEtion^^ ti onal first coating on the 

The barrier layer is an ^^.^ ^ releasing the image 
support. The barrier layer also ass comprises a 

layer and the release layer (s . ^ ^ ^ ^ 

polymer that helps to preven ^ ^ performs 

toner from adhering to the supp ■ . s 
the same function as the b ^ ^ polyester 

no t retired. For example, when the PP 

» «!- — • — " P ° ly :r t ;; ^release layer, 
adherence to the support by the ^h ^ ^ required . 

Accordingly, a barrier layer »> acing chac separates the 

Thus, the barrier layer » _ ^ 

release layer from the support and the release 

15 laye r. when necessary^ « * ^ odiment of the 

layer. Furthermore, m a pr ^ ^ ^ ^ and hot 

invention, the barrier layer « P ^ ^ ^ support 

peelable coating, and in either case 

after transfer. ±< ^ vinyl ac etate with a 

Preferably, the barrrer Y ^ ^ nMy , the Tg 
T g in the range of from - EVERFLEX G, with a Tg 

m ay be in the range of from O^C to 

o£ about -7°, may also be used. inven tion may 

The barrier layer accordrn to ^ P ^ 10 . 3S 
25 have a solution viscosity of on ^ B ^ Ueld 

CP, most prefera bly^ ^ ^ ^ ^ a o£ 
W .f viscometer, P ^ ^ ^ cQated in an 

28 «c. Additionally, the ^ £era bly from 10-45 g/m J , 

amount of from 1 g/m ! to 70 3/. . o£ the 

30 «« preferably about 30 . _ pre ferably from «- 

barrier layer may be from 0 ^ ^ , t 

S0 dynes/cm, most preferab y ^ ^ ^ release 

room temperature. A suitable barrrer 
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layer of U.S. Patent 5,798,179 to Kronzer. The barrier layer 
may be composed of a thermoplastic polymer having essentially 
no tack at transfer temperatures (e.g., 177°C.) / a solubility 
parameter of at least about 19 (Mpa) , and a glass transition 

5 temperature of at least about 0°C. As used herein, the phrase 
"having essentially no tack at transfer temperatures" means 
that the barrier layer does not stick to the release layer to 
an extent sufficient to adversely affect the quality of the 
transferred image. By way of illustration, the thermoplastic 

10 polymer may be a hard acrylic polymer or poly (vinyl acetate) . 
For example, the thermoplastic polymer may have a glass 
transition temperature (T g ) of at least about 25 °C. As another 
example, the T g may be in a range of from about 25 °C to about 
100 °C. The barrier layer also may include an effective amount 

15 of a release-enhancing additive, such as a divalent metal ion 
salt of a fatty acid, a polyethylene glycol, or a mixture 
thereof. For example, the release-enhancing additive may be 
calcium stearate, a polyethylene glycol having a molecular 
weight of from about 2,000 to about 100,000, or a mixture 

20 thereof . 

When EVERFLEX G, described above, is used as part of the 
barrier layer, the barrier layer possesses both hot and cold 
peel properties. That is, after heat is applied to the coated 
transfer sheet and the image is transferred to the receptor, 
25 the transfer sheet may be peeled away from the receptor before 
it is allowed to cool (i.e., "hot peel"). Alternatively, the 
transfer sheet is allowed to cool before it is peeled away 
from the receptor (i.e., "cold peel"). 

In one embodiment of the present invention, the barrier layer 
30 is a vinyl acetate polymer. In another embodiment of the 
present invention, the barrier layer contains a polyester 
resin such as polymethyl methacrylate (PMMA) in a molecular 
weight range of from 15,000 to 120,000 Daltons. 
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By way of example, the barrier layer may comprise the 
following polymers which have suitable glass transition 
temperatures as disclosed in U.S. Patent No. 5,798,179 to 
Kronzer : 



5 



Polymer 
Tvoe 


Product Identification 


Polyacrylates 


Hycar ® 26083, 26084, 26120, 26104, 26106, 

0 R R Goodrich Comnanv CIpvpI and nh-in 
Rhoplex ® HA- 8 , HA- 12, NW-1715, Rohm and Haas 
Comoanv Philadelohia , Pennsylvania 
Carboset ® XL -52, B.F. Goodrich Company, 
Cleveland, Ohio 


Styrene- 

butadiene 

copolymers 


Butofan ® 4264, BASF Corporation, Sarnia, 
Ontario, Canada 

DL-219, DL-2 83, Dow Chemical Company, 
Midland, Michigan 


Ethyl ene -vinyl 

acetate 

copolymers 


Dur-O-Set ® E-666, E-646, E-669, National 
Starch & Chemical Co., Bridgewater, New 
Jersey 


Nitrile rubbers 


Hycar ® 1572, 1577, 1570 x 55, B.F. Goodrich 
Company, Cleveland, Ohio 


Poly (vinyl 
chloride) 


Vycar ® 3 52 , B.F. Goodrich Company, Cleveland, 
Ohio 


Poly (vinyl 
acetate) 


Vinac XX- 2 10, Air Products and Chemicals, 
Inc., Napierville, Illinois 


Ethyl ene - 

acrylate 

copolymers 


Michem ® Prime, 4990, Michelman, Inc., 
Cincinnati, Ohio 

Adcote 56220, Morton Thiokol , Inc., Chicago, 
Illinois 



Additionally, the barrier layer of the present invention may 
also comprise the barrier layer disclosed in U.S. Provisional 
Application No. 60/130,500 filed on April 23, 1999. 

10 

3 . Optional Antistatic Laver 

In accordance with one embodiment of the invention, the 
support must be usable in a laser copier or laser printer. A 
15 preferred support for this embodiment is equal to or less than 

12 
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approximately 4.0 mils thick. The antistatic layer according 
to the present invention may have a solution viscosity of from 
0.1 to 20 cP, preferably 1-5 cP, most preferably about 2 cP, 
as measured on a Brookfield DV-I+ viscometer, LV1 spindle at 
5 60 rpm at a temperature of 25°C. Additionally, the antistatic 
layer may be wet coated in an amount of from 1 g/m 2 to 50 g/m 2 f 
preferably from 10-30 g/m 2 , most preferably about 18 g/m 2 . The 
surface tension of the antistatic layer may be from 30-110 
dynes/cm, preferably from 50-90 dynes/cm, most preferably 

10 about 70 dynes/cm as measured at room temperature. 

Since this particular support is useable in a laser 
copier or laser printer, antistatic agents may be present. The 
antistatic agents may be present in the form of a coating on 
the back surface of the support as an additional layer. The 

15 back surface of the support is the surface that is not 

previously coated with the release layer, optional barrier 
layer, etc. 

When the antistatic agent is applied as a coating onto 
the back surface of the support, the coating will help 

20 eliminate copier or printer jamming by preventing the 

electrostatic adhesion of the paper base to the copier drum of 
laser and electrostatic copiers and printers. Antistatic 
agents, or "antistats" are generally, but not necessarily, 
conductive polymers that promote the flow of charge away from 

25 the paper. Antistats can also be "humectants" that modulate 
the level of moisture in a paper coating that affects the 
build up of charge. Antistats are commonly charged tallow 
ammonium compounds and complexes, but also can be complexed 
organometallics . Antistats may also be charged polymers that 

30 have a similar charge polarity as the copier/printer drum; 
whereby the like charge repulsion helps prevent jamming. 

Antistatic agents include, by way of illustration, 
derivatives of propylene glycol, ethylene oxide-propylene 
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^^Uic complexes such as 
oxide block copolymers, 9 po i y oxyethylene oxide- 

titanium dimethylacrylate deriva tives of cholic 

polyoxyproylene oxide copolymers and 

More specifically, j^UlU-J-" M"- grials ' 

lis ted in the a^^ff^^^^^^^^ 1 
such as t-Butylammoethyl » ^ ^ tho . ult . M! cocoyl 

imidazoline; cetet hyl methyl pyrop ho S phato, 

hydroxyethyl inline D phosp hite, ; Dicyclo 

, ethylenetitanate di (diocty , ^ ^ (dioc tylphosphato> 
(dioctyl)pyrophosphato; ammonium chlo ride; 

ethylene titanate; Dimet y Ethylene bis -ricinoleamide ; 

Dis tearyldimonium ■ _ Qlyceryl steara te; 

alyC eryl -» /dio1 ""' H^j.., Hexyl phosphate; »(«- 
u Heptadecenyl hydroxyethy imi^ (2 . Hyd roxypropyl> 

Hydroxyethyl) ricinoleamide ' n6bmMnewlfoo5 rl 
benzenesulfonamide; Isopropy ^ Isopro pyl dimethacryl 
di (dodecylbenzenesulfonyl) ' lphDsphat o) titanate; 

isostearoyl titanate; isopr°P It „ . ( „ 

» xsopropyl trKdioctylpyrophosphat ^^^^ crirae thyl 

° S ^"Ite^l nonoxynol-lS; Oleyl 
ammonium methyl sulfate, »^ ^ c/stearic ao id 
hydroxyethyl imidazoline; Pa mi PE G-10 cocamine; 

r>r-A PEG-36 castor uxj-/ 
mono/diglyoerides; PCA; ta llowamine ; PEG-15 

r>T7r 2- tallowamine; PEO a 
25 PEG-2 laurate; PEG-2. poloxa mer 101; Poloxamer 108, 

opr-20 tallowamine; f° iOA 
tal lo»amine; PEG Poloxa mer 181; Poloxamer 182, 

Poloxamer 123, Poloxamer 2 . ^ ^ ^ 

Polaxamer 1S4 ; Poloxamer , ^ ^ 237 

Poloxamer 231; Poloxamer 23 , ^ ^ ^ 

w Poloxamer 2B2; Poloxamer 28 ^ ^ Mu 

Poloxamer 334; Poloxamer 33. ^ Polox amine 304; 

Poloxamer 402; Poloxamer , amine 901: Poloxamine 

Poloxamine 701; Poloxamine 704, 
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904; Poloxamine 908; Poloxamine 1107; Poloxamine 1307; 
Polyamide/epichlorohydrin polymer ; Polyglyceryl-10 
tetraoleate; Propylene glycol laurate; Propylene glycol 
myristate; PVM/MA copolymer; polyether; Quaternium- 18 ; 

5 Slearamidopropyl dimethyl -S- hydroxy ethyl ammonium dihydrogen 
phosphate ; Stearamidopropyl dimethyl -2 -hydroxyethyl ammonium 
nitrate; Sulfated peanut oil; Tetra (2, diallyoxymethyl - 1 
butoxy titanium di (di- tridecyl ) phosphite; Tetrahydroxypropyl 
ethylenediamine ; Tetraisopropyl di (dioctylphosphito) 

10 titanate; Tetraoctyloxytitanium di (ditridecylphosphite) ; 

Titanium di (butyl, octyl pyrophosphate) di (dioctyl, hydrogen 
phosphite) oxyacetate; Titanium di (cumylphenylate ) 
oxyacetate; Titanium di (dicctylpyrophosphate) oxyacetate; 
Titanium dimethacrylate oxyacetate. 

15 Preferably, Marklear AFL-2 3 or Markstat AL-14, polyethers 

available from Whitco Industries, are used as an antistatic 
agents . 

The antistatic coating may be applied on the back surface 
of the support by, for example, spreading a solution 
20 comprising an antistatic agent (i.e., with a metering rod) 
onto the back surface of the support and then drying the 
support . 

An example of one support of the present invention is 
Georgia Pacific brand Microprint Laser Paper. However, any 
25 commercially available laser copier/printer paper may be used 
as the support in the present invention. 

4 . The Release Layer 

The release layer is formed on the support between the 
30 optional barrier layer and the design layer or between the 

support and the design layer. The release layer according to 
the present invention may have a solution viscosity of from 2 0 
to 170 cP, preferably 70-150 cP, most preferably about 100-130 
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cP, as measured on a Brookfield DV-I + viscometer, LV1 spindle 
at 60 rpm at a temperature of 30°C. Additionally, the release 
layer may be wet coated in an amount of from 50 g/m 2 to 150 
g/m 2 , preferably from 80-12 0 g/m 2 , most preferably about 100 
5 g/m 2 . The surface tension of the release layer may be from 25- 
65 dynes/cm, preferably from 35-55 dynes/cm, most preferably 
about 45 dynes/cm as measured at room temperature. 

In another embodiment, the components of the design layer 
and the components of the release layer are combined in the 

10 same layer. The release layer of the present invention 

facilitates the transfer of the image area from the support to 
the receptor. That is, the release layer of the present 
invention must provide the properties to effectively transfer 
the release layer and any images and/or optional layers 

15 thereon. Further, the release layer must also provide for 
adhesion of the release layer and the image area to the 
receptor without the requirement of a separate surface 
adhe s i ve 1 aye r . 

The release layer of the present invention may be 

20 prepared from, for example, a coating composition comprising 
an acrylic dispersion, an elastomeric emulsion, a plasticizer, 
and a water repellant. The water repellant may comprise, for 
example, polyure thane for the purpose of providing water 
resistance for colorant retention and/or a retention aid. 

25 The release layer of the present invention protects any 

transferred image, provides mechanical and thermal stability, 
as well as washability, preferably without losing the 
flexibility of the textile. That is, the release layer should 
also provide a colorfast image (e.g. washproof or wash 

30 resistant) when transferred to the receptor surface. Thus, 

upon washing the receptor element (e.g. tee shirt) , the image 
should remain intact on the receptor. 
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l0 „er than the harrier co «i« la ^ ^ trans£er 

. harrier layer is presen ^ e PP ^ ^ ^ 

sh eet -It. the wax rel e V ^ _ ^ layera 

release layer from the -cKi g ^ as 

m ay be applied to the .upper* he ^ ^ 

bribed in U.S. Pat o -> ■ ^ Ms an acry lic 

ascribed in C£ - ^ in comb ination with 

resin or cellulosic aer ^iwiated alcohol, a 
. straight chain, primary aliphatic 

, , ,, cki fier may also be used, 
piasticizer and a ta*if ^ , ^ layer 

In one embodiment , he h ^ ^ ^ ^ 

, structure in which the - V ^ _ o( a 

barrier layer or m contact ^ ^ ^ in 

vi nyl resin and a applied as a 

contact with first aye i a^ ^ ^ vinyl ^ 

latex. The first layer such as 

» and wax and a solvent sue as „ ^ ^ ^ ^ 
odorless mineral spirits homogenous . whe n toluene is 

30% solids, until the mixture temperature 
used, the mixture should be brought to a preferr 

. r 32 2 -c to 96 -C in order to cause the resin to 
of from 82.2 to 96 ^ copolymers o£ 

30 dissolve and liquefy. Suitable weight 
vi nyl acetate and ethylene — - ^ ^ ^ 
vi nyl acet te and having a -U-^ ^ ^ _ . 
D1238) of from 5 to 4b. a- 
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resin density of about 0.933 to about 0.954 gm/cm 3 and a ring 
and ball softening point as measured by ASTM E28 of about 180 
°F to 310 °F. Suitable vinyl resins are commercially available 
as EVA 501 and EVA 505 from Union Carbide Corporation. The 
5 vinyl resin/wax mixture will generally contain 100-40 parts by 
weight vinyl resin and 20-80 parts wax. 

Suitable polyethylene waxes are polyethylene waxes having 
a weight average molecular weight from about 1800 to 8000, a 
ring and ball softening point from about 100 °C to 120 °C . , a 

10 density from about 0.906-0.964 gm/cm 3 at 25 °C . and a viscosity 
from about 230-1800 cp as measured by Brookfield Viscosity, 
No. 3 Spindle at 6 rpm. The polyethylene waxes may be either 
emulsifiable or non-emulsif iable . A suitable polyethylene wax 
is available as EPOLENE E14 from Eastman Chemical Products of 

15 Kingsport, Term. 

The vinyl resin and polyethylene wax are blended together 
in heated solvent to form a hot clear solution which is 
uniformly applied over the support sheet using any 
conventional coating method such as an air knife, gravure 

20 roller or wire rod applicator. The first layer is preferably 
applied at about 3-10 lbs. per 13 00 ft 2 . 

The second layer of ionomer polymer is applied over the 
first layer, preferably as a latex containing about 3 0% by 
weight polymer and 80% by weight water. Suitable ionomer 

25 dispersions are commercially available as 56220 SURLYN, 56230 
SURLYN and 56256 SURLYN from E. I. DuPont . Ethylene -acrylic 
acid copolymers having an acrylic acid content of about 17-20% 
by weight and a melt index of from about 3 00 to 500 may also 
be used as the ionomer polymer. If it is desired to extrude 

30 the second layer onto the first layer, and ethylene-acrylic 
acid copolymer containing about 3-15% by weight acrylic acid 
and having a melt index of about 2-11 can be used. The second 
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at about 1-4 lbs per 
Xayer is preferably aPPUed at a rat- . 

1300 f h at re lease layer is fully described in 

This type o£ hea ^ sheet having 

U.S. pat. NO. 4.235,65 ^ is 

disp osed thereon on. or - ^ K ^ erly . clark company, 

commercially available a ^ ^ pres ent invention 

Further, the release M . compon ents. in that 

satisfies the requirement _^ dispersed 

ch e component dispersions lmttng or £o rming clumps 

acat e after admixture, wit o ^ 1Mge 

or aggregated particles ^ preferably „on- 

quality. A dditionally. the release - 

yellowing'. contenc of organic solvents, 

Th e release h * S ^ the gating process are 

, and any small amounts pre ntal and hei lth 

sufficiently low as to meet en ^ ^ pre£erably 

requirements. More specify y. ^ j% weighc by 

has a content of organic ^ y _ the rele ase layer has a 

weight of components . More pre ^ ^. ^ fcy weigbt 

20 content of organic solvents of 

of components. applying the image area 

Particularly when the f ° P the release 

a laser printer, 
of the design layer is nref o r ably excludes wax 

la yer of the present ^"J^, a gr0 up including but 
25 dispersions derived from, ^ catna uba wax, mineral 

not limited to natural waxes ^ ^ ^ petroleum waxe s, 

waxes, montan wax, ^"^^ h len e and oxidized 

and synthetic waxes such as poly* / ^ & 

T f i-he imaging metn^ ^ 
polyethylene waxes. If ^ exc luded from use m the 

30 printer/copier method, waxes^ ^ ^ ^ may be 

transfer material. However, ^ ^ ^ inv ention when 
present in the transfer raaterl * iers must be 

intended for use in laser peters 
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•d adverse affects on copier or 
sufficiently low as « . .vox ^ ^ present must noc 

printer operation. That is. 

cau se melting in the printer « ^ layer highly 

T he above properties ma, h « o£ ^ 

suited t or maKing compatib ^ requirements „ t heat 

electrostatic imaging process good 

transfer image technology to ^ P o£ 

image ^aiity and P—» ~ ^ in u se. an, 

textile " e ;; n ; e on decorat ed articles. Tne release 

adhesion to wash resxstance o ^ , 

layer is preferably a P°*-"=^ 9 t<> . recep tor when heat 
release from the support and adherence 

is appUed to the oa=K of the ^fase layers of the invention 
Suitable examples of the re 

; are exemplified below. invention , the release layer 

m the an embodiment of the i digpersion , an 

comprises an ethylene ^ dIsp«sion. and 

elastomeric emulsion, a poiyu 

polyethylene glycol. in a sufficient amount 

Th e acrylic disperse , x . ^ ^ ^ ^ 

so as to provide adhesion of th „ amount of 

- —~ element to 90 weight . 

£r om 46 « J" io I of the release layer, 

based on the total compo elastomeric 
„ ^ elastomeric emulsion ^ and 

properties such as mechanical ^ J an „ o£ £ro m 

s tretchability. and is preferably pre* % ^ _ 

•~v,+- % more preferably l to 
1 to 45 wexgnt -s, more f 

the total composition of the release ^ ^ 
30 Th e water repliant P^^^ an d washafcili^ 

repellency, which enhances t e afaly presen t in an 

of the image on the receptor, and ,s p 
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amount of from 1 to 7 weight %, more preferably 3 to 6 weight 
% based on the total composition of the release layer. 

The plasticizer provides plasticity and antistatic 
properties to the transferred image, and is preferably present 
5 in an amount of from 1 to 8 weight %, more preferably 2 to 7 
weight % based on the total composition of the release layer. 

Preferably, the acrylic dispersion is an ethylene acrylic 
acid co-polymer dispersion that is a film-forming binder that 
provides the "release" or "separation" from the substrate. The 
10 release layer of the invention may utilize the film- forming 
binders of the image -receptive melt -transfer film layer of 
U.S. Patent 5,242,739, which is herein incorporated by 
reference . 

Thus, the nature of the film- forming binder is not known 
15 to be critical. That is, any film- forming binder can be 

employed so long as it meets the criteria specified herein. As 
a practical matter, water-dispersible ethylene-acrylic acid 
copolymers have been found to be especially effective film 
forming binders . 

20 The term "melts" and variations thereof are used herein 

only in a qualitative sense and are not meant to refer to any 
particular test procedure. Reference herein to a melting 
temperature or range is meant only to indicate an approximate 
temperature or range at which a polymer or binder melts and 

25 flows under the conditions of a melt -transfer process to result 
in a substantially smooth film. 

Manufacturers' published data regarding the melt behavior 
of polymers or binders correlate with the melting requirements 
described herein. It should be noted, however, that either a 

30 true melting point or a softening point may be given, depending 
on the nature of the material. For example, materials such as 
polyolefins and waxes, being composed mainly of linear polymeric 
molecules, generally melt over a relatively narrow temperature 
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- rrvefalline below the melting 
range since they are somewhat crystalline 

POint * . rw- nrovided by the manufacturer, are 

Melting points, if not proviaea y 

readily determined by known methods such as differential 
scanning calorimetry. Many pollers, and especially 

u „ h „, ose of branching in the polymer 
copolymers, are amorphous because or 

_ • ™nr.«nts These materials begin 
chains or the side-chain constituents. 

to soften and flow more gradually as the temperature is 

increased. It is believed that the ring and ball softening 

lilt of such materials, as determined by ASTM E-2S, is useful 

Z ^dieting their behavior. Moreover, the melting points or 

. KoH .-o better indicators of 
softening points described are betz ^ nAtxjr 

u . =1 nature of the polymer or binder, 
performance than the chemical nacure o t> 

/ • ~ = rr vlic dispersions) for 
Representative binders (i.e., acrylic P 

5 release from the support are as follows: 

Binder A 

• m "58035 supplied by Michelman, Inc., 
Binder A is Michem u 580 Js, 

m^- nercent solids dispersion of 

Cincinnati, Ohio. This is a 35 percent 

^ied Chemical. R C SSO. which is approximately 10 percent 

,„ acryUc acid and SO percent ethylene. The polymer reportedly 

• - 1 02°C and a Brookf ield viscosity of 
has a softening point of 102 c ana a 

0.65 pas (650 centipoise) at 140°C. 

Binder B 

This binder is Michem® Prime 4983R (Michelman. Inc., 
2 5 Cincinnati, Ohio,. The binder is a 25 percent solids 

dispersion of Primacor® 5,S 3 made by Dow Chemrcal Company, 
polymer contains 20 percent acrylic acid and SO percent 
ethylene. The copolymer has a Vicat softening point of 43 nd 

ioo°C The melt index of tne 
a ring and ball softening point of 100 c. 

Mpfprmined in accordance with 
30 copolymer is 500 g/10 minutes (determined 

ASTM D-1238) . 
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Binder C 

Binder C is Michem® 4990 (Michelman, Inc., Cincinnati, 
Ohio) . The material is 35 percent solids dispersion of 
Primacor® 5 990 made by Dow Chemical Company. Primacor® 5 990 is 
5 a copolymer of 2 0 percent acrylic acid and 80 percent 

ethylene. It is similar to Primacor® 5983 (see Binder B) , 
except that the ring and ball softening point is 93°C. The 
copolymer has a melt index of 1,300 g/10 minutes and Vicat 
softening point of 39°C. 
10 Binder D 

This binder is Michem® 37140, a 40 percent solids 
dispersion of a Hoechst -Celanese high density polyethylene. 
The polymer is reported to have a melting point of 100°C. 

Binder E 

15 This binder is Michem® 32535 which is an emulsion of 

Allied Chemical Company's AC-325, a high density polyethylene. 
The melting point of the polymer is about 13 8°C. Michem® 3253 5 
is supplied by Michelman, Inc., Cincinnati, Ohio. 



20 Binder F 

Binder F is Michem® 48040, an emulsion of an Eastman 
Chemical Company microcrystalline wax having a melting point 
of 88°C. The supplier is Michelman, Inc., Cincinnati, Ohio. 

25 Binder G 

Binder G is Michem® 73535M, an emulsion of an oxidized 
ethylene-based polymer. The melting point of the polymer is 
about 96°C. The hardness is about 4-6 Shore-D. The material is 
supplied by Michelman Inc., Cincinnati, Ohio. 

30 Another component of the release layer is an elastomeric 

emulsion, preferably a latex, and is compatible with the other 
components, and formulated to provide durability, mechanical 
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stability, and a degree of softness and conf ormability to the 
layers . 

Films of this material must have moisture resistance, low 
tack, durability, flexibility and softness, but with relative 

5 toughness and tensile strength. Further, the material should 
have inherent heat and light stability- The latex can be heat 
sensitized, and the elastomer can be self -crosslinking or used 
with compatible cross-linking agents, or both. The latex 
should be sprayable, or roll stable for continuous runnability 

10 on nip rollers. 

Elastomeric latexes of the preferred type are produced 
from the materials and processes set forth in U.S. Patents 
4,956,434 and 5,143,971, which are herein incorporated by 
reference. This curable latex is derived from a major amount 

15 of acrylate monomers such as C 4 to C 8 alkyl acrylate, 

preferably n-butyl acrylate, up to about 2 0 parts per hundred 
of total monomers of a monolef inically unsaturated 
dicarboxylic acid, most preferably itaconic acid, a small 
amount of crosslinking agent, preferably N-methyl acrylamide, 

20 and optionally another monolef inic monomer. 

Using a modified semibatch process in which preferably 
the itaconic acid is fully charged initially to the reactor 
with the remaining monomers added over time, a latex of unique 
polymer architecture or morphology is created, leading to the 

25 unique rubbery properties of the cured films produced 
therefrom. 

Another component of the release layer is a water 
resistant aid such as a polyurethane dispersion which provides 
a self -crosslinking solvent and emulsif ier-f ree aqueous 
30 dispersion of an aliphatic urethane -acrylic hybrid polymer 
which, alone, produces a clear, crack-free film on drying 
having very good scratch, abrasion and chemical resistance. 
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■ 1S o a softener for the acrylic diversion 
This ingredient rs also a sot 

and plasticizer polym eri 2 ing one or more 

Such product may be pr presence o£ an 

ac rylate and other .^J^ 

oligourethane to prepare o 9^ Drepared from dio ls and 

The oligourethane is P refer ^ ^ licycli c based diisocyanates 

diisocyanates, the aliphatic or a ^ aroma tic 

• ipcger amounts, ±^ 
being preferred, with contribute to 

diisocyanates, to avoid compone., ^ ^ ^ 

yellowing- Polymerizable monomers, monoalcoh ols and 

acrylate and methacrylate esters guch 
styrene, further include ^ with ot her 

as acrylic add or met y alkyl ac rylates 

nydrophilio groups such as ^ ^ hy(Jropnillc 

, (hydroxyethyl methacrylate b« 9 ^ 

gr oups in these monomers ren ^ neutraliz ing agent for 

dispersible in water wrth th used in 

Che carboxyl groups, sucn tralize the carboxyl groups 

amount to at least partially neu^ ^.^.^ to remo ve 
M after dispersion in water ^ hybrid . 

any solvents used to P-*"» tne additi on of 

Further formulations may — ^ 
crosslinking components such as ami ^ ^ ^ ^ 

polyisocyanates. although P^"^ ^ uni£ormly tin t or 
i5 to any of the coating W"' £or special effect, but 

color the coated paper could b ^ ^ q£ 

would not be used where an image poly mers are 

background coloration. and tneir description in 

further described in U . S . , • • enM 

„ this application is ^^"^thane hybrid 

sel£ crosslink acrylic yu ^ ^ 

compositions can also >» ^ " incorporated by reference, 
aerials of U.S. 5, 69!, 425. he-ex 
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nducing polyurethane macromonomers 
These are prepared by ^ vinyl " groups , optionally 

containing acid group. ^ourethane 
terminal vinyl groups, ana y ^ mac romonomers 

and/or urea groups- which can be dispersed 

pr oduces acrylic ^^^^ age n t s lor solvent- 

in wat er and combined wxth cros 

fre e coating compositions l polymers are 

Au tocrosslinkable polyuret 5<57 l,861, and their 

c £9 3 016 and u.o- 
discussed in detail in 5.6 • incorpo rated by reference. 

disclosure o( these «t«» " ^ic hybrid,, but 

Th e products usually are polyu ^ ^ car boxylic 

„ ith se lf -crosslink function^ ^ ^ ^.^ guch 

aci d containin,. ^"^J^ adh esives and coating from 
as ethanolamine, ana 
5 aqueous dispersion. po iyurethane dispersion are, 

Th e elastomeric . ThermoP lastic elastomeric 

generally/ 

thermoplastic ^ bQth the 

polymers are polymer blends an ^ _ ^ ^ f l 

properties of thermoplastic P which are typically 

20 and flow charac teristics a ^ ^ =hemical 

polymer s which cannot melt . c elas comers are 

crosslinking (vulcanization) ^ are 

generally synthesized using » , ^ ^ 

incompatible,- for example, s y ^ polys tyrene runs, 

25 !ong runs of polybutadien, = wi ^ elas tomeric 

mi crodomains are '*^ v . r , since the microdomains 

^ality to the polymer system^ H ^ mechanism s, they 

are established through physic ^ ^ heat 

can be broken by application ^ ^ chere£or e, 

j r a tis ed to mexu «■ 

30 from a hand iron, and y . 

ar e elastomers with fceen incor porated into the 

Thermoplastic elastomers ^ ^ 

present invention in order to P 
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n itv Two thermoplastic elastomer 
sys tem with elastomeric qua! ^ 

systems have been introduced; ch v . 29) and an 

terpol^er elastomer (for example, ^ ^ 

aliphatic urethane acryl y ^ ^ ^ a grQup 

1265). Thermoplastic elastomer ole finic, polyether, 

tha t includes, for ~ fclc p „ systems. Specific 

polyester and styrenxc ^ . lluStratio n, thermoplastic 
examples include, by way ° ^ p0 i y butadiene derivatives, 
elastomers such as polybuta xen , styre ne -butadiene, 

polyurethane, polyurethane ^T^^ lB . Madim , 
styrene-butadiene-styrene, acr y loni trile-ethylene- 
^lonitrile-but^ene-.tyr^^^^ 

styrene, polyacrylates , P y Gen erally, thermoplastic 

acetate and poly (vinyl c^Lorxd , . ^ & ^ 

easterners can ~ ^« ^ from about -S0°C to about 
transition temperature U9» 



15 

25°C 



25 ° C - f the release layer is a plasticizer 

Another component of whicn provides 

such as a polyethylene ^ ^ and all ows for a 
, mechanical stability tngly , a rea son to add the 

uniform, crack-free tx • ^ ^ ^ the coatin g 

polyethylene glycol disp " S ^ ^ lycol dis persion acts as 
process. Purther, the componen t is Carbowax 

an softening agent. A p ^ Carbide . 

25 Polyethylene Glycol 400, avax ^ ^ relea se layer is a 

Another optional xngre xe lene glycol mono 

surfactant and wetting agent such as P o 

((tetramethylbutyl) phenol) ether. ^ release laye r 

in another embodiment o ^ ^ emulsion . The release 
30 comprises an acrylic bxnder ^ ^ ^ as H ercobond 

la yer may further contaxn a ^ resistance , which 
20 00\ The retention axd pro ^ 
enhances the washability of the xm 
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Various additives may be incorporated into the release 
layer or the barrier and/or image areas. Retention aids, 
wetting agents, plasticizers and water repellants are 
examples. Each will be discussed in turn, below. 
5 An additive may be incorporated for the purpose of aiding 

in the binding of the applied colorant such as water-based ink 
jet colorants and/or dry or liquid toner formulations. Such 
additives are generally referred to as retention aids. 
Retention aids may be added in amounts of 0.5-90%, preferably 

10 1-50%, most preferably 1-20% by weight. Retention aids that 
have been found to bind colorants generally fall into three 
classes: silicas, latex polymer and polymer retention aids. 
Silicas and silicates are employed when -the colorant is water- 
based such as ink jet formulations. An example of widely used 

15 silicas are the Ludox (DuPont) brands. Polyvinyl alcohol 

represents as class of polymers that have also been applied to 
the binding of ink jet dyes. Other polymers used include 
anionic polymers such as Hercobond 2000 (Hercules) . Reten 
204LS (Hercules) and Kymene 736 (Hercules) are cationic amine 

20 polymer- epichlorohydrin adducts used as retention aids. Latex 
polymers include, by way of illustration, vinyl polymers and 
vinyl co-polymer blends such as ethylene -vinyl acetate, 
styrene- butadiene copolymers, polyacrylate and other 
polyacrylate -vinyl copolymer blends. 

25 Wetting agents, rheology modifiers and surfactants may 

also be included in the release layer in amounts of 0.5-90%, 
preferably 1-50%, most preferably 1-20% by weight. Such agents 
may either be nonionic, cationic or anionic. The surfactant 
selected should be compatible with the class of polymers used 

30 in a formulation. For example, anionic polymers require the 
use of anionic or non- ionic wetting agents or surfactants. 
Likewise, cationic surfactants are stable in polymer solution 
containing cationic or non-ionic polymers. Examples of 
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surfactants or wetting agents include, by way of illustration, 
a lkyl ammonium salts of polycarboxylic acid, salts of 
unsaturated polyamine amides, derivatives of nonoxynol, 
derivatives of octoxynols (Triton X-100 and Triton X-114 

5 (Union Carbide) , for example) , dimethicone copolymers, 

silicone glycol copolymers, polysiloxane-polyether copolymers, 
alkyl polyoxy carboxylates , tall oil fatting acids, ethylene 
oxide-propylene oxide block copolymers and derivatives of 
polyethylene glycol . 

10 Viscosity modifiers may also be included in amounts such 

as 0.5-90%, preferably 1-50%, most preferably 1-20% by weight. 
Generally, various molecular weight polyethylene glycols are 
incorporated to serve this purpose. Polyethylene glycols used 
generally range in molecular weight from 100 to 500,000 with 

15 molecular weights between 200 and 1000 being the most useful 
in this application. 

Plasticizers may be included in order to soften hard 
polymer and polymer blend additions. Plasticizers may be added 
in amounts of 0.5-90%, preferably 1-50%, most preferably 1-20% 

20 by weight. Plasticizers used include, by way of illustration, 
aromatic derivatives such as di-octyl phthalate, di-decyl 
phthalate derivatives and tri-2-ethylhexyl trimellitate . 
Aliphatic plasticizers include derivatives of ethylhexyl 
adipates and ethylhexyl sebacates. Epoxidized linseed or soya 

25 oils may also be incorporated but generally are not used due 
to yellowing and chemical instability upon heat application. 

Water repel lant aids may also be incorporated into order 
to improve the wash/wear resistance of the transferred image. 
Water repellant aids may be added in amounts of 0.5-90%, 

30 preferably 1-50%, most preferably 1-20% by weight. Examples of 
additives include polyurethanes , wax dispersions such as 
carnauba wax, mineral waxes, montan wax, derivatives of montan 
wax, petroleum waxes, synthetic waxes such as polyethylene and 
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. , . waxes hydrocarbon resins, amorphous 
oxidized polyethylene deriva tives. 

fluoropolymers and polysiloxane tion , th e release 

f another embodiment or the in 
in yet another inC orporated into the same 

la yer and the design layer may and 

•*-«nv the components or 
layer. Specifically, th ^ ^ ^ ^ comMned in the 

the components of the esig ^ ^ ^ discus3ed in 

same layer. Examples of JV 60/0 30.933. 

U.S. Provisional Applications 60/029,9 

5 . jh^iaiL^ ^ non . image area(a) ± . 

A design layer ~"« inin9 option ally, as discussed 

applied over the neat "J ^ may be comtine d with 

above the componen t of t ^ ^ . single lay „. 

the components of the he conventional printing 

, T he design layer may be applied » ^ c<jlor 

process, including iayer by lit hographic offset 

separations to the heat urface printing 

anting or other standard surface ^ ^ 

processes. The halftone « *£J> la '„-„«d air-drying 
20 standard air-drying process inks ^ ^ 

inks. Printing may be conducted as P 

ima9e ' t. „h-»ined on the design layer 

S^abXe ™ Can h b ; in ;; The inks should be seated 
using standard lithographic ink . ^ ^ treatment 

25 so that the inks are 2 image to the substrate, 

which is necessary to tran ^ ^ pre f erred. Drying speed 
Heat resistant inks are, ther ^^ compositio ns to use a low 
can be proved by ^^^^ oi ls. The inKs 
entity of drying oils of tne co lor 

30 should also be selected such t subsequent 

orations are t^^r.--- — ~ 

heat processing in order to v 



design. 

30 



WO 00/69658 PCT/US00/13746 

Suitable inks having the properties identified above can 
be prepared by combining conventional red (rhodamine) , yellow 
(benzedrine) , blue (cyan) and black (process black) inks with 
an ink vehicle containing suitable resins and drying oils. A 

5 preferred ink vehicle contains 5-2 0 wt . %, preferably 7-13 wt . 
% of a drying (oxidizing) oil alkyd resin having an acid 
number of 2-25, preferably 5-20 and a Gardener Holdt viscosity 
of Z4 to Z6 at 25 °C . The alkyd resin is preferably prepared 
using a sufficient amount of drying oil such that the oil 

10 length of the alkyd can be classified as a long oil alkyd of 
50-90 wt. %, preferably 65-80 wt . % oil content. 

The preferred ink vehicle also contains one or more 
esters of a modified rosin or polymerized rosin acid in an 
amount of about 5-30 wt . %, preferably 10-25 wt . %. These 

15 esters will generally have a melting point of about 120 °C to 
220 °C, preferably 140 °C to 190 °C and an acid number of 5-35, 
preferably 8-25. In a particularly preferred embodiment, two 
pentaerythritol esters of modified rosin and polymerized rosin 
acids are used, 5-10 wt % of a first ester having a melting 

20 point of 140 °C to 155 °C and an acid number of 8-25, and 5-15 
wt. % of a second ester having a melting point of 175 °C to 190 
°C and an acid number of 8-17. 

Finally, the ink vehicle contains one or more drying oils 
in an amount of 2-15 wt . %, preferably 4-8 wt . %. Suitable 

25 drying oils include linseed oil, tung oil, etc., and mixtures 
thereof. Ink oils, preferably high boiling petroleum 
hydrocarbon fractions, are preferred solvents for the ink 
vehicle. Such ink oils are well known and generally have a 
boiling point range from about 2 00 . degree . -3 00 . degree . C, 

30 preferably 225 . degree . -275 . degree . C. and a K.B. value of 20- 
35, preferably 24-30. The ink oils and drying oils solubilize 
the alkyd resin enabling smooth application of the ink- 
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containing vehicle with conventional lithographic offset 
printing equipment . 

The design layer may also be formed through the use of 
conventional silver halide technology, CYCOLOR technology, or 
5 thermo-autochrome technology. Additionally, as already 

mentioned, the components of the design layer may be combined 
in the same layer as the components of the heat release layer. 

6 . The Optional Image Receiving Layer 

10 If the design layer cannot be properly deposited on the 

release layer, an optional image receiving layer can be placed 
between the release layer and the design layer. The image 
receiving layer acts to retain the image areas of the design 
layer. Accordingly, the image receiving layer must be modified 

15 according to the marker that is being applied. 

In an embodiment where the support is marked with a 
laser copier or printer, the optional image receiving layer is 
an acrylic coating upon which an image is applied. The image 
receiving layer may comprise a film- forming binder selected 

20 from the group comprising of ethylene-acrylic acid copolymers, 
polyolefins, and waxes. A preferred binder, especially when a 
laser copier or laser printer is used in accordance with this 
invention is an ethylene acrylic acid co-polymer dispersion. 
In an embodiment of the invention, when an ink jet 

25 printer is used in accordance with the present invention, the 
image receiving layer may utilize the materials of the fourth 
layer of U.S. Patent 5,798,179. Thus, for practicing the 
present invention using an ink jet printer, the image 
receiving layer may comprise particles of a thermoplastic 

30 polymer having largest dimensions of less than about 50 
micrometers. Preferably, the particles will have largest 
dimensions of less than about 50 micrometers. More preferably, 
the particles will have largest dimensions of less than about 
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20 micrometers. In general, the thermoplastic polymer may be 
any thermoplastic polymer, which meets the criteria set forth 
herein. Desirably, the powdered thermoplastic polymer will be 
selected from the group consisting of polyolefins, polyesters, 

5 polyamides, and ethylene-vinyl . acetate copolymers. 

The image receiving layer also includes from about 10 to 
about 50 weight percent of a film- forming binder, based on the 
weight of the thermoplastic polymer. Desirably, the amount of 
binder will be from about 10 to about 30 weight percent. In 

10 general, any film- forming binder may be employed which meets 
the criteria set forth herein. When the image receiving layer 
includes a cationic polymer as described below, a nonionic or 
cationic dispersion or solution may be employed as the binder. 
Suitable binders include polyacrylates , polyethylenes , and 

15 ethylene-vinyl acetate copolymers. The latter are particularly 
desired because of their stability in the presence of cationic 
polymers. The binder desirably will be heat sof tenable at 
temperatures of about 12 0 °C or lower. 

The basis weight of the image receiving layer may vary 

20 from about 3 to about 30 g/m 2 . Desirably, the basis weight will 
be from about 10 to about 20 g/m 2 . The image receiving layer 
may be applied by means well known to those having ordinary 
skill in the art, for example, as described herein below. The 
image receiving layer typically will have a melting point of 

25 from about 65 °C to about 18 0 °C. Moreover, the image receiving 
layer may contain from about 2 to about 2 0 weight percent of a 
cationic polymer, based on the weight of the thermoplastic 
polymer. The cationic polymer may be, for example, an amide- 
epichlorohydrin polymer, polyacrylamides with cationic 

30 functional groups, polyethylene imines , polydiallyl amines, and 
the like. When a cationic polymer is present, a compatible 
binder should be selected, such as a nonionic or cationic 
dispersion or solution. As is well known in the paper coating 
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art, many commercially available binders have anionically 
charged particles or polymer molecules. These materials are 
generally not compatible with the cationic polymer which may 
be used in the image receiving layer. 

One or more other components may be used in the image 
receiving layer. For example, this layer may contain from 
about 1 to about 2 0 weight percent of a humectant, based on 
the weight of the thermoplastic polymer. Desirably, the 
humectant will be selected from the group consisting of 
ethylene glycol and poly (ethylene glycol). The poly (ethylene 
glycol) typically will have a weight -average molecular weight 
of from about 100 to about 40,000. A poly (ethylene glycol) 
having a weight -average molecular weight of from about 200 to 
about 800 is particularly useful. 

The image receiving layer also may contain from about 0.2 
to about 10 wt.% of an ink viscosity modifier, based on the 
weight of the thermoplastic polymer. The viscosity modifier 
desirably will be a poly (ethylene glycol) having a weight- 
average molecular weight of from about 100,000 to about 
2,000,000. The poly (ethylene glycol) desirably will have a 
weight -average molecular weight of from about 100,000 to about 
600,000. 

Other components which may be present in the image 
receiving layer include from about 0.1 to about 5 weight 
percent of a weak acid and from about 0 . 5 to about 5 weight 
percent of a surfactant, both based on the weight of the 
thermoplastic polymer. A particularly useful weak acid is 
citric acid. The term "weak acid" is used herein to mean an 
acid having a dissociation constant less than one (or a 
negative log of the dissociation constant greater than 1) . 

The surfactant may be an anionic, a nonionic, or a 
cationic surfactant. When a cationic polymer is present in the 
image receiving layer, the surfactant should not be an anionic 
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surfactant. Desirably, the surfactant will be a nonionic or 
cationic surfactant. However, in the absence of the cationic 
polymer, an anionic surfactant may be used, if desired. 
Examples of anionic surfactants include, among others, linear 
5 and branched-chain sodium alkylbenzenesulf onates , linear and 
branched-chain alkyl sulfates, and linear and branched-chain 
alkyl ethoxy sulfates. Cationic surfactants include, by way of 
illustration, tallow t rime thy lammonium chloride. Examples of 
nonionic surfactants, include, again by way of illustration 

10 only, alkyl polyethoxylates , polyethoxylated alkylphenols , 

fatty acid ethanol amides, complex polymers of ethylene oxide, 
propylene oxide, and alcohols, and polysiloxane polyethers. 
More desirably, the surfactant will be a nonionic surfactant . 
The image receiving layer may contain the addition of filler 

15 agents with the purpose of modulating the surface 

characteristics of the present invention. The surface 
roughness and coefficient of friction may need to be modulated 
depending on such factors as desired surface gloss and the 
imaging device ! s specific paper feeding requirements. The 

20 filler can be selected from a group of polymers such as, for 
example, polyacrylates , polyacrylics , polyethylene, 
polyethylene acrylic copolymers and polyethylene acrylate 
copolymers, vinyl acetate copolymers and polyvinyl polymer 
blends that have various particle dimensions and shapes. 

25 Typical particle sizes may range from 0.1 to 500 microns. 
Preferably, the particle sizes range from 5 to 100 microns. 
More preferably, the particle sizes range from 5 to 3 0 
microns. The filler may also be selected from a group of 
polymers such as, for example, cellulose, hydroxycellulose , 

30 starch and dextran. Silicas and mica may also be selected as a 
filler. The filler is homogeneously dispersed in the image 
layer in concentrations ranging from 0 . 1 to 50%. Preferably, 
the filler concentration range is 1 to 10 percent. 
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By way of illustration, the image receiving layer may 
optionally comprise the following formulation compositions: 



Formulation 


Description 


A 


100 parts Orgasol 3501 EXDNAT 1 (a 10 -micrometer 
average particle size, porous, copolymer of nylon 
6 and nylon 12 precursors) , 2 5 parts Michem Prime 
4983, 5 parts Triton X100 and 1 part Methocel A-15 
(methyl cellulose). The coating weight is 3.5 lb. 
Per 1300 square feet. 


B 


Like A, but with 5 parts of Tamol 731 per 100 
partsOrgasol 3501, and the Metholcel A-15 is 
omitted. 


C 


Like a Reichold 97-635 release coat (a modified 
poly (vinyl acetate)), but containing 50 parts of 
Tone 02 01 (a low molecular weight 
polycaprolactone) per 100 parts Orgasol 3501. 


D 


100 parts Orgasol 3 501, 5 parts Tamol 731, 2 5 
parts Michel Prime 4983 and 2 0 parts PEG 2 0M. 


E 


100 parts Orgasol 3501, 5 parts Tamol 731, 25 
parts Michel Prime 4983 and 5 parts PEG 20M (a 
polyethylene glycol having a molecular weight of 
20, 000) . 


F 


100 parts Orgasol 3501, 5 parts Tamol 731, 25 
parts Michem Prime 4983 and 20 parts PEG 20M (an 
ehtylene glycol oligomer having a molecular weight 
of 200) . 


G 


100 parts Orgasol 3501, 5 parts Tamol 731 and 25 
parts Sancor 12676 (Sancor 12676 is a heat 
sealable polyurethane) . 



7 . The Optional Non-Water-Dispersible Polymer Layer 

A polymer layer containing a non-water-dispersible 
polymer is optionally coated over the design layer. The non- 
water-dispersible polymer layer may be applied by any suitable 
coating process. Conveniently, the non-water-dispersible 
polymer layer is applied from a conventional coating tower 
suitable for use with lithographic offset printing equipment. 
The polymer coat formed by this process may be air-dried or, 
preferably is dried using a conventional infrared dryer. 

The non-water-dispersible polymer layer is for example, a 
plastisol. Generally, a plastisol is a dispersion of 
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polyvinylchloride (PVC) particles in liquid organic media. 
Plastisols are prepared using high boiling liquids which are 
absorbed by and plasticize the particles, and remain in the 
final product. Accordingly, the plastisols suitable for use in 

5 the non-water-dispersible polymer layer of the present 

invention are preferably plastisols which fall into the vinyl 
polymer class. For example, vinyl chloride polymers and 
copolymers. These vinyl polymers are generally polyvinyl 
chloride (PVC) polymer formulations. These PVC polymer 

10 formulations contain, in combination with PVC, for example, 
phthalate esters, inert fillers and/or organic/ inorganic 
pigments. Specifically suitable examples include, but are not 
limited to, TransFlex Series, XL Flash 360 White (also known 
as Phantom White) , and Bright Tiger White, all by Wilflex. 

15 These Wilflex products are composed of PVC, phthalate esters, 
inert fillers, and optionally organic /inorganic pigments. 

The non-water-dispersible polymer layer of the present 
invention can also be applied as a clear coat base. For 
example, a clear plastisol base such as Soft Hand Clear 

20 #10140, by Wilflex. This clear plastisol base may also be 
combined with pigmented inks to form a colored non-water- 
dispersible polymer layer. 

If viscosity modification is desired, reducers may be 
added. For example, if viscosity reduction is desired, up to 

25 5 wt.% of a reducer, such as Wilflex Curable Reducer #10070, 
may be added. 

The polymers are commercially available for coating 
graphic arts paper or paper board with an in-line coater. The 
polymer dispersion is applied at a rate of 0.5-6.0, preferably 
30 1.5-5.0 lbs per 1300 ft 2 . The non-water-dispersible polymer 
layer is preferably applied using a 350 to 65 mesh. Dry coat 
weights range from about 10 to about 100 g/m 2 , preferably about 
50 g/m 2 . 
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In another embodiment of the present invention, the non- 
water-dispersible polymer layer is applied over the image 
areas of the design layer only and the transfer blocking 
overcoat layer is applied over the non-image areas of the 
design layer only. 

8 . The Transfer Blocking Overcoat Layer 

The transfer blocking overcoat layer is applied over the 
design layer or over the optional non-water-dispersible 
polymer layer of the present invention. Alternatively, as 
discussed above, the transfer blocking overcoat layer is 
applied over the non- image areas of the design layer only and 
the optional non-water-dispersible polymer layer is applied 
over the image areas of the design layer only. 

The transfer blocking overcoat layer may be applied using 
a conventional printing process, preferably a conventional 
screen printing process. The transfer blocking overcoat layer 
is printed over the optional non-water-dispersible polymer 
layer or the non- image areas of the design layer, such that 
the transfer blocking overcoat layer outlines one or more of 
the image areas present in the design layer. That is, the 
transfer blocking overcoat layer outlines at least one imaged 
area or selected imaged areas and thereby circumf erentially 
defines the outer boundary of each imaged area which will be 
transferred during the heat transfer process. By "selected 
imaged areas" the present invention is referring to an image 
area which is less than the entire image area present in the 
design layer. For instance, a portion of the total image 
area. In other words, if an imaged area is to be outlined by 
the transfer blocking overcoat layer, if desired, only a 
portion (or "selected imaged areas") need be outlined. Thus, 
a plurality of imaged areas may be present in a single design 
layer, where the transfer blocking overcoat layer 
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simultaneously defines the boundary of each imaged area or 
selected imaged areas. Preferably, the transfer blocking 
overcoat layer is applied to the optional polymer layer or the 
design layer so that the transfer blocking overcoat layer 

5 covers the entire transfer sheet except the portion of the 
transfer sheet within the outline circumscribing the image 
area or areas which will be transferred. The transfer blocking 
overcoat layer does not cover the image area within the 
outline, that is, the transfer blocking overcoat layer is not 

10 present on the optional polymer layer or the design layer 
within the outline of the image area. It is noted that the 
phrase "selected image area" applies to the application of 
both the non-water-dispersible polymer layer and the transfer 
blocking overcoat layer. 

15 The transfer blocking overcoat layer may additionally be 

coated such that it overlaps the outer perimeter of the image 
area to a small degree, for example, about one eighth of an 
inch . 

To apply the transfer blocking overcoat layer several 
20 conventional techniques including but not limited to flexo, 
gravure, lithographic techniques and metering rod coating. 
First, the artisan must determine what portions of the image 
areas which are desired to have a defined edge free from a 
polymer halo. Once this is established, the transfer blocking 
25 overcoat layer is applied, by one of the above methods to the 
boundry of that selected image area. 

Application of sufficient heat through the support 
transfers the optional polymer layer, design layer, optional 
image -receiving layer, and heat release layer within the 
30 outline of the transfer blocking overcoat, onto and/or into 
the receptor . 

The transfer blocking overcoat layer is, preferably, a 
thermosetting lacquer composition which fuses with the 
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underlying optional polymer layer, design layer, optional 
image-receiving layer, heat transfer layer, and optional 
barrier layer when heat is applied to the transfer sheet, 
thereby preventing transfer of any portion of the transfer 
5 sheet which is covered by the transfer blocking overcoat 

layer. The transfer blocking overcoat layer is non-adhesive to 
the receptor and prevents formation of a polymer halo on the 
receptor. 

The transfer blocking overcoat layer can be formed from a 

10 conventional industrial screen ink lacquer. The composition of 
the industrial lacquer may be varied widely and is not 
particularly limited so long as the lacquer is non-adhesive to 
the receptor and bonds to the underlying optional polymer 
layer or design layer, preventing heat transfer of the 

15 underlying layer. The industrial lacquer is preferably a 

polymeric, crosslinked resin material which may, optionally, 
contain a solid filler or pigment. Suitable crosslinked 
polymeric materials include epoxy-polyesters , epoxy- 
polyamides, polyisocyanate/polyester mixtures, 

20 polyisocyanate/polyol mixtures, urethane/acrylic mixtures. The 
transfer blocking overcoat may be opaque or transparent, or 
may contain a pigment or filler to impart a desired color. 
Preferably, the transfer blocking overcoat is clear or opaque 
to avoid any possibility of color transfer to the receptor 

25 during the heat transfer process. 

The industrial lacquer used to form the transfer blocking 
overcoat layer may contain two or more crosslinkable polymeric 
components which react together to form the crosslinked 
transfer blocking overcoat layer. For example, a first 

30 component such as polymethyl polyphenylisocyanates , aromatic 
and aliphatic polyisocyanate prepolymers, toluene diisocyanate 
based adducts, copolymers of aromatic and aliphatic 
polyisocyanates , toluene polyisocyanurate , polyf unctional 
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, , blocked xsocyanate prepolymers, 2,4- 
ali phatic isocyanates, q£ d±phenyl me thane L0 

toluene diisocyanates , prep y ^ cQ ^ ±ned with a 

diisocyanates, epoxy an ^ termi nated castor oils, 

s econ d cogent suet ^ ^ranched po lyesters, acrylic 
hy dro*yl terminated . suitab le 

resins and reactive P**"^" The rati o or the first 

crosslinkable thermosetting ^ parcs fcy 

component to the J^.^. -spectivei.. X £ 

weight to about 40=80 parts by ^ cell<jlose aceCate butyrate 
desired, an organic solvent sue ^ disso lve the first 

or nitrocellulose solution may b ^ ink 

and second lacquer ~*»^ over=oat lay er is generally 
lacq uer of the transfer ««*^ ^ an Qrganic solvent. 
appU ed as a solution or dispe ^ ^ ^ by weight 

, Typically, the solvent constit include 
of the solution or d ^ S ^ aliphaCi c and aromatic 
alkyl, aryl and aralkyl ethe . ^ alcohols . 

hydrocarbons, as well as alky , ^ ^ ^ degcribed , Ior 

Suitable lacquers are well ^ q g pat . ho . 4, 517,044, 

» example, in U.S. Pat. Ho. 3.* ■ ^ ^ avai i a ble in the 
ecc . some industrial scree , > 1* m 
IL .„„0 series (tradename, ° £ N ^_ butoxyethanol , o- 3 5 wt. % 
which contain about 25-45 w . 5 _ 10 wt. % isopropanol. 

<- <k resin material, 
pigments, 10-20 wt . « reS conta ining aromatic 

25 0 . 16 wt. % petroleum ^ 11 » te ' silica , le ss than 4 wt . % 
hydrocarbons, 0-6 «t. % crystalline 

toluene and 0-2 wt . % naphthalene^ ^ transfer blo cking 

Other non-limiting examples ^ (18846 -87) , UVitec 

— -lude, - 9 --;trtIc .lipnatic Coating US,54- 
30 Aromatic Coating (18955 Acry alate varnish 

87) , sun Chemical UV ^"'^T^. and Cationic UV 
(INTER /UV-K0TE> by ««- a "°" a Population, . The INTBR/UV- 
overprint Varnishes <UCB Radcure 
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is a clear to light amber 
ink Company ^ 1 t han 

KOTE by international In * spe cific gravity of 

Tieruid having a sp coating 
colored viscous l**"- Alipha txc Co 

1 2 preferred formulation 8R . 
l a a BM S-87) and Sun Chemical - ^ ^ 
(l884 The transfer ^Zss^ concentrations 

* ttv activatea ^ . Sun 

v,Ave a range of UV a example, tn 

may have a 20% by weight. 

from about 0.01. to d photomitiator 

Chemical UV may have Q ^ to 2 0 % by weight, 

corner at concentrations f« ^ rf the preS ent 

Th e transfer bloclcxng o- ^ from 110 to 375 

tion may be applied with a ^ Qvercoat 

invention tuay transter u 2 

„esh, pre£erahly 350 — ^ weighc o£ 5 to 50 g /» ■ 

layer is applied with a dry « by scr een 

p Terahly » ^ ^ Jy — ^ 

air kni£e. metered rod. etc > inve ntron, the 

xn another o£^he P ^ ^ 

transter WocW-B ™ y , support, an optional 

th e transfer sheet — ^^ tatic layer , at 
barrier layer, an optional iving layer, a design 

M Tease layer, an optional ~ laye r. The non- 

layer and a --water-dispers^ * ^ ^ entire d esrgn 
^ter-dispersiole imgs are as. 

layer or only the imaged are 

25 . t are formed by 

BopOioaUofl-alJ^a" the cra ns£er materxal are £ 

^^I^s layers o£ the Meye r 
.nown coating teohnio.es sue > ^ ^ CMting 

^^T-r i s trie 

Clonal harrier layer. b y the optronai 

£oll owed by the release laye 
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laver, followed by the 
, K „ ,. he design layer, 
■ ■„„ layer, followed by tn ,„, £e t blocking 

receiving layer, £ollowed by the transfer 

optional poly-er layer, 

overcoat layer. is gene rally illustrated 

In referring to Figure ^ ^ ^ transfer shee t 

. cr oss-sectional view of one ^ , ^ d 

o£ the present invention. ™ J layer 22 is coated onto 

bo ttom surface. The optional " ^ ^ reiease layer 23 
th e top surface of the support bayer2 ^ The 

is t hen coated onto the optional ^ ^ q£ th . he 

optional i*age receiving layer 2 ^ Mp o£ the 

' lease layer 23. The -sign l«e ^ ^ ^ 25 

optional image receiving l.y. • ar „ s 27 . The 

contains both image areas 26 a ^ 28 is coated on 

optional noh-water-dispersible^P overcoat 

l5 top of the design layer • ^ no „-water- 

la yar 2» is -ted on top o ^ transfer blockl , 

aispersible poller layer 28, ^ ^ ^ image ar eas 26 

overcoat layer 29 outlines on antistatic agent may 

present in the design laye- ^ ^ d side o£ the support as 
» optionally be applied to the 

an antistatic layer 30. ^ generally illu strated 

In referring to Figure 2, 6 che transfer sheet 

. cross-sectional view of one — ^ ^ . d 
of the present invention. The PP ^ ^ ^ on 

25 .otto- surface. The optional ba ^ layer 23 

the top surface of the support ■ ^ „ The 

is then coated onto the optional ^ ^ o£ ^ heat 

optional i^e receiving layer « ^ ^ ^ ^ o£ the 

release layer 23. The design lay ^ „ 

, • «o receiving layer The non- 

30 optional xmage recei non -image areas 27. 

wat e r -dis P ersi b le ^ design lay e, 25. The 

roore of the image areas 26 
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t layer 29 is coated on top of the 
transfer blocking overcoat lay 25/ . such that the 

o 97 of the design layer -6=/ 
non-image areas 27 out lines one or more of 

tra nsfer blocking overcoat lay^ ^ ^ ^ ^ 
the image areas 26 pres ^ non _ coated 

antistatic agent may optionally * J* 
side of the support as an antistatic lay 
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B. Receptor receiving element receives the 

The receptor or receiving includes but is not 

■ t- ble receptor moxu^ 
transferred image. A surta £abr ic, and cotton blend 

limited to textiles including =o« ^ ^ 

f abric. - receptor sui-le "ceptor . 

wool, plastic, ceramrc or a y ^ ^ M tha like. 

Preferably the receptor * t applica tion may be 

Tne image, as defied r ^ may be 

applied in any desi red ^ ^ Mogy , cycOLOK 
generated by means of » techno logy. The image may 

technology or thermo-autochrome ^ iaser , 

alS o be formed by a color ~ — ^ ^ th . like . The 

image may a-i.su ^ 

r-ravons or markers, 
including painting, cr y transfer element is 

To transfer the image, the g ( . £ ^ 

placed image side against a _ s used to 

^finnal pneumatic ^ f 
, 5 a hand iron or a conventional P _^ ^ ^ 

apply heat to the substrate^! ^ ^ ^ ^ ^ generally 
The temperature transfer range ^ 

* nn to 220°C with about i»u 
in the range of 110 to operates at a 

= The pneumatic heat 
preferred temperature. P ^ abQUt 19Q o C 

30 temperature transfer range of 100 

being the preferred temperature. ^ ^ non . ima ge side of 

The transfer device is P - ^ ^ 

the support and moved m a circuia 
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Pressure (i.e., typical pressure applied during ironing) must 
be applied as the heating device is moved over the support 
( see Figure 3). However, according to the present invention, 
the pressure supplied by the pneumatic heat press is not 

5 necessary. Specifically, the amount of pressure necessary to 
carry out the present invention is much less than that 
necessary for typical pneumatic heat press transfers. 
Specifically, many transfers requiring a pneumatic heat press 
require at least 30 psi in order to achieve efficient image 

10 transfer. However, the present invention is capable of 

operating at a pressure of less than 30 psi or less than 10 
psi or less than 5 psi in order to achieve efficient image 
transfer. In fact, a typical hand- iron transfer creates about 
1-2 psi. This is all the pressure which is necessary to 

15 efficiently transfer an image according to the present 

invention. However, a pneumatic heat press may also be used 
in the present invention. After about two minutes to five 
minutes (with about three minutes being preferred) using a 
hand iron and 10 seconds to 5 0 seconds using a heat press 

20 (with about twenty seconds being preferred) of heat and 

pressure, the transfer device is removed from the support. 
The transfer material is optionally allowed to cool from one 
to five minutes. The support is then peeled away from the 
image which is adhered to the receptor. 

25 Referring to Figure 3, the method of applying an image to 

a receptor element will be described. More specifically, 
Figure 3 illustrates how the step of heat transfer from the 
transfer sheet 50 to a tee shirt or fabric 62 is performed. A 
tee shirt 62 is laid flat, as illustrated, on an appropriate 

30 support surface, and the imaged surface of the transfer sheet 
50 is positioned onto the tee shirt. An iron 64 set at its 
highest heat setting is run and pressed across the back 52A of 
the transfer sheet. The image areas which are outlined by the 
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f-y^nqferred to the tee 
- laver 29 are transient 

transfer blocking ^ and disc arded. 

shirt and Che transfer she ^ inve ntion include 

Additional embodiments ° £ ^ present inven tion as 

substituting the r ; a ; e e r ri ; nU . s . patent plication 

the support and transfer y ^ ^ 

60/056,446, wherein the tr ^ ^ si iver halide emulsion 

invention is used in may be disp ersed in the 

layer. Further, silver na ^ Mn ner as 

release layer of the present i"™""^ 
, described in U.S. Patent * Ppll " esenC lnvent ion may be 

The transfer material o ^ ^ o g _ patenC 

us ed in place of the support ^ q£ the 

,„,„« 806, wherein the trans 
Application 60/065,80 conjunct ion with CYCOLOR 

present invention is usea ^ ^ present invention may 

1S technology. The transfer ^"ster Uy~ of U.S. Patent 
additionally be -d s t ^ ^ ^ of the 

Application 60/065 .04. with thermo- 

present invention is <" ^ micr o=apsules may be 

autochrome technology, tu ^ ^ present invention in 

, dispersed within the release layer ^ ^ 

lieu of a separate transfer layer 

Application 60/030,933. pr esent invention is a 

An additional embodiment of th P ^ ^ ^ 

coated transfer sheet comprising, ^ ^ has , Tg o£ 

„ acetate-dibutyl maleate polymer * ^ ^ 

^t .fc (such as Barrier ,aye ^ ^ ^ ^ 

EVEEFLEX G, discussed below, . ^ ^ my be 

iayer of U.S. W~ — * — 

used. That is, the Relea ^ ^ ^ ^ co ^ 

30 polymer which melts in a 19 
18 0°C and has a solubility parameter 
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• „«. as a transfer 
. „ lay er in 0.8. «««»?" * ' „ in order 

Lterial. «- layer may - ^ layer . Th e binder -y 

£Um - £ or»ino. W" d « ° Ver " scic poller, i» «nich ™»* 

elude a powdered thermoplastic P 80 perc ent by 

include a P lude from about 15 t 20 

third layer wiU mclu d £rom about 85 

. aht 0 £ a film-rormmg brnder ic polymer. M 

pondered therm dere d 
percent by werght o bind er and the P 

i each of the Ell" ' £rom about 65 

9 ~*"^c polymer .ill -« in * £(OT in g " "* 

tnermop-t- P ^ ^ o£ th rim ^ ^ 

red thermoplas-c "^powdered thermoplastic 

:rio about u ..c :: 3 u ^ ,0m — > - 

tt. following examples are p ^ .^.^ 1S 

~f the invention, 
- d — din9 ; d £ as limited thereto, 
to be construed as 

20 EXAM pL,ES 

mzm^ o£ the invention, the barrier layer xb 

In one e^odi-nt of ^ rf ^ embodim ent 

a vinyl acetate poly--. An 

• r L aver Formulation 1 
Barrier Laye 

30 disperse 

EVERFLEX G, Hampshire 

Corporation) 50 parts. 
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Barrier Layer Formulation 1 may be prepared as follows: 
fifty parts of a vinyl acetate-dibutyl maleate polymer 
dispersion are combined with fifty parts of water by gentle 
stirring. The stirring is continued for approximately ten 
minutes at a moderate stir rate (up to but not exceeding a 
rate where cavitation occurs) . The amount of water added may 
vary. The only limitation is that sufficient water is added to 
make the dispersion coatable on the substrate. 



Example 2 

An example of the PMMA- containing barrier layer is 
Barrier Layer Formulation 2: 

Barrier Layer Formulation 2 

Components Parts 
Acetone 99.5% 40 parts (weight) 

2-Propanol 99.5% 40 parts (weight) 

PMMA 2 0 parts (weight) . 

Barrier Layer Formulation 2 may be prepared as follows: 
The acetone and 2-propanol are weighed and mixed. The mixture 
is stirred. One half of the PMMA is added to the mixture while 
the mixture is heated to about 25°C and stirring continues 
until the PMMA is dispersed. At this point, stirring continues 
until the remainder of the PMMA is added to the mixture and is 
dispersed. The mixture is then allowed to cool to room 
temperature . 

Example 2 

This example relates to a release layer formulation. 
This is referred to as Release Layer Formulation 1 : 
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15 



20 



25 



30 



„~ raver Formulation 1 
Release Layer * 

rrrrj-~ WRiqtlt - 
n Tr nnsnts 86 parts 

Ethylene Acrylic Acid 
Co-polymer Dispersion 

~ • ~ a qrtr Michelman) 
(Michem Prime 4 983R, w ^ 

Elastomeric emulsion 
(Hystretch V-29. BFGoodrich) 
polyurethane Dispersion (Daotan 
VTW 1265, Vianova Resins) ^ 
Polyethylene Glycol (Carbowax 
Polyethylene Glycol 400, 

Union Carbide) ^ part 

Polyethylene Glycol Mono 

((Tetramethylbutyl) Phenol) 

Ether (Triton X-100. Union 

Carbide) 

i as an embodiment of the 

EeleaS e T; and laser printers , is 

invention suitable f ation , w b e prepared as 

wax £ree . Release ^ayer dispersion are coined 

foil— «™ parts th . acrylic acid co-polymers 

„ith eighty-six parts o ~ ^ ^ cavitatio „. Four parts 
dispersion by gentle co che raixture . 

of a polyurethane dispersron ^ ^ polyur ethane 

X^diately follows the glycol an d one part 

dispersion, four parts of % _ 100) are adde d. Th< 

o£ an nonionic surfactant e.g. ^ £i£ceen 
entire mrxture « allowe ^ ^ ^ exC eeding a 

minutes at a moderate stir . ^ thorougnly combined, the 
rate where cavitation occurs . ^ ^ ^ mesh) 

mixture is filtered (for example. 
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Example 4 



This example relates to another release layer 
formulation, Release Layer Formulation 2: 



Release layer Formulation 2 



Components 



Parts 



Ethylene Acrylic Acid 
Co -polymers dispersion 
(Michem Prime 4938R, Michelman) 



74 parts (weight ) 



Wax Dispersion (Michelman 73635M, 



25 parts (weight ) 



Michelman) 



Retention Aid (Hercobond 2000, 



1 part (weight) 



Hercules) 

Formulation 2 works in a laser printer or copier despite 
the presence of wax since the wax is present in sufficiently 
low amounts so as to not adversely affect imaging such as, for 
example, by melting within the printer or copier (i.e., at 
most about 25 parts (weight)). 

Formulation 2 may be prepared in the following manner: 
the ethylene acrylic acid co-polymer dispersion and the wax 
dispersion are stirred (for example in a beaker with a 
stirring bar) . The retention aid is added, and the stirring 
continues until the retention aid is completely dispersed. 

In another embodiment of the invention, the above- 
described release layer is divided into two separate layers. 
An example of this embodiment is a layer comprising ethylene 
acrylic acid that allows release or separation. An elastomer 
and polyurethane of the present invention, as well as any 
additives discussed above, are combined in a second layer that 
provides the above-described transfer qualities. 
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ESaffiEl ^ , relates to an image receiving layer 

This example relates ^ Formulati0 n 1: 
formulation, image 



Receiving Layer FormuJ 



taver Formulation 1 
Image Receiving Layer 

5 Parts 

Components i00 parts 

Ethylene Acrylic Acid 
Co-polymers Dispersion 
(Michem Prime 4983R, Michelman) - 

10 u- Hprs suitable for Release Layer 

Alt ernatively, the ^ ~ ^ above _ de scribed 
Formulation 1 may be used in lie 
eth ylene acrylic acid copolymer dispersion. 



1S Exaonole^ ^ receiving layer 

This example relates to = 

.v, >- further contains a finer y 
formulation that furtner 



. Taver Formulation 2 

Uaage Receiving Layer 



Parts 



20 foTTTPQund 90 to 99 

Ethylene Acrylic Copolymer Disperse 

(Michem 4983R, Michelman) 10 Co 1 

Ethylene vinyl Acetate Copolymer Powder 
CMicrothene FE-S32-00, Eouistar Chemical, 

E2£3mE3 ^ n .lates to another image receiving layer 

This example relates 

formulation that further contains a 

. r taver Formulation 3 
30 ***** Receiving Layer 

mm pound 90 to 99 

Ethylene Acrylic Copolymer Dispersion 

(Michem 4983R, Michelman) 
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10 to 1 

Oxidized polyethylene homopolymer 
(ACumist A-12, Allied Signal Chemical) 

E2 ^ El ^ a n .elates to a transfer blocking overcoat 

This example relates to hnt - a i 
, ^ , are | by weight based on the total 
layer formulation (all < are oy 

weight of the formulation) . 
•Formu T at ion 



10 Eb 745 50% 

OTA-480 ■ 40% 

Eb P115 4% 

Eb BPO =, ° 

0.5% 



PA 11 



15 



20 



acryli c oligomer, OTA-480 is a propoxylated 
Eh 745 x. an acrylic o g 

glycerol triacrylate monomer, Eb 

■ pv, bpo is benzophenone, PA H is a 
acrylate additive, Eb BPO is v ,^,-ive All 

■ • - and-Bvk is a silicone additive. a±i 
phot oimtiator, and By* x except for By , 34 4 

components ~ (USA) . Population A is 

which is a product of BYK Che ts in their lis ted 

prepared by mixing the above-listed P 
order under gentle stirring. 



25 ExamEle^ tra nsfer blocking 

This example relates to a based ^ ^ 

overcoat layer formulation (all * are * Y 
total weight of the formulation) . 



30 Formula Hon B 

Eb 3600 18% 

DPHPA 15% 

7% 

HDODA ' 



52 



PCT/US00/13746 



WO 00/69658 

Eb 350 
Eb BPO 
Tego Airex 



0.5% 
7% 
0.5% 



10 



cego 

odi£ie d Bisphenol A epoxy acrylate 
Eb 3S00 is an ^^^ntaerythritol, HD0DR ^ 4 
r esin, DPHPA is an acrylated P ^ ^ sillcone , 
^-hexanediol diacrylate^ [ ^ producC s of UCB- 

Eb BPO is fcenzophenone. . prod uct of Tego Chemie 

R adcure, except for Tego Airex fay mixing the ab ove- 

servic, (USX, ■ -» latl °" ; ted P ordeI under gentle stirring, 
listed components in their 

E2aSBl^ to che present invention is 

X transfer sheet accords > printing plates are 

pr epared as follows. — =olor design using 

prepared by color separating a ^ cec „s. The 

conventional lithographs co ^ a 

lithographic printing P*«" * uhich are lc aded individual 
lithographic printing "^.^ one or .ore heat release 

. support sheets ^ KiIlto erly-Clar* Company > and 

layers (ULTIMA available "° color separations. The 

in *s corresponding to the lithog J ^ image s 

press is then run in -J^^ drie d using conventional 
onto the paper which has b 
25 infrared (IR) drying- is then applied by 

Tn e transfer blocking overcoa ^ ^ ^ printed 

conventional screen £ * areas of th e design 

paper with the exception of th ^ The 

L y er to complete the i-ge . of Sun chemical UV 

30 transfer blowing overcoa t : l ay ^ ^ & ^ coat wel ght 
RCF01498R applied with a 
of 12 g/m 2 - 
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• nP area from the image transfer 
The transfer of the xmage a^ ^ & hard 

sheet is completed by placing a ^ ^ conV entional iron 

-face, applying heat anc I ^ ^ to ^ shirt 

for a time sufficient to «• ^ ^ ^ ^ surf ace . T he 
and then removing the prxn frQm the 

fused expended transfer she exce llent hand and a 

shirt to provide a printed shxrt 
clear printed image- 

E2cample_ll . che pre sent invention is 

A transfer sheet accordx * printing pl ates are 

preP ared as follows. Mumxnum Ixth^g^ ^ ^ ^ 

prepared by color «** Mr * separatio n techniques. The 
conventional lithographxc col ^ ^ & 

5 lithographic printing plates ^ individual 

lithographic printing press x ^ ^ ^ ^ heat release 

support sheets having applie company,) and 

lay ers (ULTIHa available color separ ations. A 

inks correspondxng to . Qn is loaded into a 

20 noI , u ater-dispersi b le ^jZ lr applying a thin f»» of 
conventional spray column suit ^ press is 

the poller onto the "»f ™ F princing the images the 
the „ run in a conventional ~m ^ ^ has 

paper and applying a fUm o infr ared (IR) 

25 be en readily dried usin, , c«n ^ ^ ^ 

As the non-water-dispersible P Y- ^ ^ ^ ^ ueighc of 
plastisol is applied with a 

50 g/m : . _ laver is then applied as 

Th e transfer Moving overcoa^ ^ ^ 

* in Exa^le IX by convent :ional ^- ^ ^ ^ of 
of the printed paper with . q£ che 

the design layer to comple-e 



invention. 

54 



O gi g S 0 15 S «J « U ^ « ^ 

PCT/US00/13746 
WO 00/69658 

■ « area from the image transfer 
The tranter of the « % ^ shirt inco a hard 

sheet is completed by placing ^ conventional iron 

surface, .pply** neat and pre- ^ ^ ^ ^ ^ 
for a time sufficient to trans ^ ^ ^ ^ The 
and then removing the printe^ ^ th£ 

fused ^ ended ; ranS£ " ed shirt having excellent hand and a 
shirt to provide a prim 
clear printed image. 

BSBEl ^ 1 ' 1L is repeated, however, the polymer layer is 

Example 11 is rep blocking 
coated over image areas only and 
overcoat layer is coated over non-image 

j E^ m P le 13 - - i. he present invention is 

Another transfer sheet of the p 

prepared as follows: . . x aC etate-dibutyl 

A b arrier layer co.pr.sxng a Y ^ 

— —rsion , coa^ ^ ^ paper) . For the 
20 invention (i.e., onto las P ^ ^ ^ Barrier Layer 

purposes of this Example, th 

Formulation 1. The vinyl ace a applying the dispersion 

diS persion is coated by, for example, w ^ ^ ^ 

in a long line across the top edge ^ ^ 
25 metering rod, the bead of solutio ^ ^ appr0 ximately 

paper. The coated ^ " b y standard methods 

one minute. Coating can also 

v -4f P cascade, euu. 
such as curtain, air knife, cly dri ed, the release 

■ lavpr has completely 
Once the barrier layer n barrier layer. 

j directly on top 01 i- iA <= 
30 layer solution is coated ^ 

For this Example, the release J ^ ^ applied in a long 

Formulation l. The paper and barrier layer. Using 

line across the top edge of the P P 
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a #3 0 metering rod, the bead of solution is spread evenly 
across the substrate. This drawdown procedure is twice 
repeated. The coated paper is force air dried for 
approximately two minutes. 

5 Once the release layer has completely dried, the 

(optional) image receiving layer solution is coated directly 
on top of the release layer. For the purposes of this Example, 
the image receiving layer is Image Receiving Layer 1. 
Accordingly, the image receiving layer comprises ethylene 

10 acrylic acid. The image receiving layer solution is applied in 
a long line across the top edge of the release layer. Using a 
#4 metering rod, the bead of solution is spread evenly across 
the substrate. The coated support is force air dried for 
approximately one minute. 

15 Once the support is dry, it is placed into a laser 

printer or copier and imaged upon. The following table can be 
used as a guide to determine optimum coating weights and 
thickness of the Barrier, Release and Image Layers: 



Coat Weights and Thickness 




Parts 


Wet Coat 

(g/m 2 ) 


Dry Coat 

(g/m 2 ) 


Thickness 
(mil) 


Barrier Layer 


50 


28 


2 to 20 


0.05 to 0.80 


Release Layer 


95 


96 .2 


12 to 50 


0.48 to 2.00 


Image Layer 


100 


20 


2 to 25 


0 .05 to 1.0 



20 

The (optional) non-water-dispersible polymer layer is 
then coated over the image layer. Upon the (optional) polymer 
layer is then coated the transfer blocking overcoat layer. 
The transfer blocking overcoat layer is only coated over the 
25 non-image areas. The non-water dispersible polymer layer and 
the transfer blocking overcoat layer are applied as in Example 
12. 
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Example 14 

This example relates to another method of coating the 
support. The first layer to be coated on laser printer or 

5 copier paper is a barrier layer of 18% PMMA solution (see, for 
example Barrier Layer Formulation 2) . The 18% PMMA solution is 
poured into a tray. A sheet of paper is rolled through the 
solution, coating only one side. Once the paper is coated, the 
excess PMMA solution is allowed to drain off the paper by 

10 dripping and the paper is allowed to dry. Once the barrier 
layer has completely dried, the release layer solution is 
coated directly on top of the barrier layer as shown in 
Example 13 . The image receiving layer is applied as shown in 
Example 13. Then the (optional) non-water-dispersible polymer 

15 layer and the transfer blocking overcoat layer are applied as 
shown in Example 13 . 

Example 15 

This Example demonstrates the image transfer procedure. 

20 Referring to Figure 3, to transfer the image, (1) the support 
21 is placed image side against a receptor (tee shirt) of the 
present invention. The receptor of this example includes but 
is not limited to cotton fabric, cotton blend fabric, glass 
and ceramic. A transfer device of the present invention (i.e., 

25 a hand iron or heat press) is used to apply heat to the 
substrate second surface of the support, which in turn 
releases the image areas 26. The temperature of the hand iron 
is about 190°C. The heat press operates at a temperature 
transfer range of about 190°C. (2) The transfer device is 

30 placed over the second surface of the support 21 and moved in 
a circular motion (if the hand iron is used) . Usual pressure 
applied when ironing is applied as the heating device is moved 
over the support 21. After about 180 seconds (15 seconds if 
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using the heat press) of heac and pressure, the transfer 
device is removed from the support 21. The support 21 is 
allowed to cool for about five minutes. (3) The support 21 is 
then peeled away from the receptor. 

Example 16 

This example relates to another method of applying an 
image to a receptor element will be described. More 
specifically, Figure 3 illustrates how the step of heat 
transfer from the transfer sheet 50 to a tee shirt or fabric 
62 is performed. 

The transfer sheet is prepared as described in the 
Examples 13 and 14. A tee shirt 62 is laid flat, as 
illustrated, on an appropriate support surface, and the imaged 
surface of the transfer sheet 50 is positioned onto the tee 
shirt. An iron 64 set at its highest heat setting is run and 
pressed across the back 52A of the transfer sheet. The image 
areas only are transferred to the tee shirt and the transfer 
sheet is removed and discarded. 

Example 17 

A transfer sheet of the present invention is prepared 
according to examples 13 and 14, however, the image area is 
prepared with a silver halide emulsion. 

Silver halide grains as described in Example 1 of U.S. 
Patent Application 60/056,446 are prepared by mixing a 
solution of 0.3 M silver nitrate with a solution of 0.4 M 
sodium chloride . 

Thus, in this example, the silver halide grains are 
coated on top of the present transfer material in the same 
manner as in conventional photographic systems. 

The sensitized paper is exposed and processed in the same 
manner as described in U.S. Patent Application 60/056,446. 
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■ „ Da per is exposed to room light for 
That is, the sensxtxzed pape - trea tment 

abo ut 30 seconds and then «^ ^ Kodak) . The 
chemistry known m the deve lopment color process. 

„or*ing solution RA-4 i. ■ . ^ dye is 

The coupler magenta, cya dev elopment . 

added to the RA-4 ***** «> color developm ent process 
Therefore, it is s^rlar o ^ _ The teBt 

^n as the K-14 Kodachrome proce ^ ^ 

p ,hat a magenta J- d Y Ci v 
sample is a sample ° f wh ^ resulting uniform image 

would loo* like if SSparat and cQlor coupler dyes. Both the 
contains both the silver a ^ ble aching to remove 

material and dye image can ^ material is 

silver, thereby leaving only the - 

then dried. transferred as in 

5 T he resulting photographs xmage 

Example 15, above. 

^^-^ „ j excep t that the silver halide 

-ample 1, is ^J. Layer of the present 

20 grains are dispersed xn the ^ 

invention in the same manner ^ ^ 

Application 60/029,917 where the s_ 
dispersed in the transfer layer. 
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temple 19 pyrroles 13 and 14 is 

A transfer sheet according to ^ \ Tep ^ using a 

prepared except that the .mage ^ described in U.S. 

layer of photosensitive microc a P sules are coated 

Patent 4, 9 04,«S. The inventi on in the 

onto the transfer material ^ication 

^ described in Example ^ expo3e d 

<0 ,.«S... S . The coate he ^ ^ light 
through a mask for 5.2 set. 
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source. The exposed transfer sheet is processed at high 
temperatures with a calendaring roll as described in Example 1 
of U.S. Patent No. 4,751,165. After exposure the transfer 
sheet is then applied to a receptor in the manner described in 
5 Example 15, above. 



Example 2 0 

Example 19 is repeated, except the microcapsules are 
dispersed in the Release Layer of the present invention in the 

10 same manner as the microcapsules are dispersed in the transfer 
layer as shown in Example 1 of U.S. Patent Application 
60/030,933. That is, photosensitive microcapsules are prepared 
in the manner described in U.S. Patent 4,904,645 and are 
dispersed in the Release Layer of the present invention. The 

15 transfer sheet is then prepared in the manner described in 

Example 13 of the present invention. Then, the coated sheet is 
then image-wise exposed through a mask for 5.2 seconds using a 
fluorescent light source. The exposed sheet is processed at 
high temperatures with a calendaring roll as described in 

20 Example 1 of U.S. Patent No. 4,751,165. After exposure the 
transfer sheet is then applied to a substrate in the manner 
described in Example 15, above. 

Example 21 

25 The light- fixable thermal recording layer according to 

Example 2 of USP No. 4,771,032 is coated as the image area of 
the present example 13 in the same manner as in Example 1 of 
U.S. Patent Application 60/065,894, where a light-f ixable 
thermal recording layer according to Example 2 of USP No. 

30 4,771,032 is coated onto the transfer layer. The obtained 
recording material is then subjected to the procedure 
described in U.S. Patent No. 5,486,446 as follows. 
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„, head and pulse duration are set 
Applied power to thermal ^ ^ ^ writing 

so that the recording energy ^ is conducted using a 

o£ the heat-sensitive recording^ ^ ^ 

thermal head (KST type, a P is exposed to an 

Subsequently, the recor ing ^ „ aveleng th: 420 nm; 

ultraviolet lamp (light emitti 9 ^ ^ head 

ouCput 40W tor 10 seconds. PP ^ ^ ^ recording energy 
and pul se duration «e again * ^ ^ ^ heat . sensiti ve 

pet unit area is S2 -"^V, under th ese applied energies, 
recording material is cond macerial is exposed to an 

Furthermore, the recording „ aveXe ngth: 365 nm; 

ul traviolet lamp Uight emitting > ^ ^ ^ ther „ al head 

output: 40W> tor 15 seconds. K> ^ ^ ^ recording ene rgy 
md pulse duration are again a heat -sensitive 
, 5 P er unit is 3, m^, chese conditions. «- 

recording material is ^^"^ exposed , an d developed 
coated transter she. . is prep^^ 
according to U.S. 

20 Esa3Ele_aa. that the microcapsule- 

Example 21 is "^"^cording imaging element is 
containing direct thermal ^ a3 t he 

dispersed in the release laye ^ as shown 

^acrocapsules are disperse 6o/030933 . Tha t is, the 

z5 in U.S. Patent Application ^ ^ ^ 

^crocapsules are blended The cran3 fer sheet is 

formulation 1 o£ the preser.. i ^ ^ ^ The axpos ed 

then exposed as demonstrated demo nstrated in Example 

transfer sheet is then transferred 
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15 , above . 



61 



10 



PCTAJS00/13746 

WO 00/69658 

ExmelSLJZl except .hatonce the image layer 

-. -i -2 is repeated, exc-t^ coated 
Example 13 is P llowin q antistatic layer 

has completely dried, the o - DreviOUsly no n- coated 

on the backside of the support - 

side) • • t.aver Solution Formulation 1 

Antistatic Layer 9Q parts 

10 parts 

Water T,,t-ion 
Quaternary ammomum salt ^ 

(st atik-BloH W"' ^ 

■ n is applied in a long li~ across 
The antistatic solution PP ^ ^ ro<J . The 

ch e top edge of the " £or proximately one 

coa ted support is force air 

i» has the following 
minute. £ this Example has t. 

The antistatic solutio ^ me asured on a 

characteristics: the solutio » «~ J. . 60 rpm is <«> 
BrooWield DV-I* viscomet .r, L ^ ^ ^ 20 g/m >. The 

at 24 5°C. The coating weights ^ 
sur£ace tension i. *"^ le gating are dry, the 

once the support and - ^ elecCrogta tic printer 

co ated transfer sheet is place 
and imaged upon. 

r . excepc that following formulation 

n ,i is repeated, excey backside 
25 Example 23 is ^ ^ cQated on the 

is used as the antistatic non _ coated side) : 

of th e substrate (the previously 

• LaV er Solution Formulation 2 
Antistatic Layer => gQ par ts 

5 parts . 

30 Water witco Ind .) 

polyether (Marklear ALF 
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All cited patents, publications, copending applications, 
and provisional applications referred to "in this application 
are herein incorporated by reference. 

The invention being thus described, it will be obvious 
5 that the same may be varied in many ways. Such variations are 
not to be regarded as a departure from the spirit and scope of 
the present invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included 
within the scope of the following claims. 
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